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BOF*NG LOG TETRA TECH NUS, INC.
PROJECT Ceomfr fal /?f/>-'S BORING NO //A'-cV-T

PROJECT NO. 7»* 6 DATE /*-*'*

ELEVATION DRILLER #**&*-*«&£
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BOR1NG LOG TETRA TECH NUS, INC.
PROJECT (toMCY Ffltfrt tfj/Fi BORING NO HtoTSf -T
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BORING LOG TETRA TECH NUS, INC.

PROJECT (footer few /?S/F± BORING NO. /*V-0?J
PROJECT NO. 75̂ 5 DATE /J-/7-9&
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(DATE. TIME & CONDITIONS)

IMMU
NO

lit*

M&

llSi

fiBl
US*

ll$c?

}JOA

/<t'j6

teot>

/JOf

1.1U

ocpm
<ff)

70

75

80

e/

65

1C

&C,7t>

101

•UMW
r

SMtfU
we
UNOTM

JTMO.
CHUNM

IMIVW. OCKWPnOW

KM.
eomrr
inxoaii

ti&sd

h&J

ha/J

h*J

hvJ

hyfJ

k/J

eaten

r>•*»<•>'
y^yws
,/»y
\i

toft**.

f/fSf*

?'"*

VtffK

Wyffi
tffi*,
•i

fiatk

4£jf"">
9<f?
ifMHK

<ttr9ffr->
9<*t
. *
PtotK

eft'y//*,
yfy
«

tlfrlk

HMBWL
CUMMCAT10N

yier$$
'frtttf /stf/i sfo/wy

ffj erfa-"'
is/a i/v rf»"'*J
<*f t/>tsf»f<1 ?<">'?' +/>/»><*/*;<•

y/it'ss
a/eiy>v*sM +<?</<"*? f̂  W'*';
/fl If -Je/sii+lfifirS'*.* j+it'trrlr/J

yae/ss
. / ttfOSI ft̂ ff/. \AiJ •/*"*(£%*< *~*-J

aS at̂ -̂ f.

tf/ 4tK̂ c

u-/ /#"ft>i+J ft**** * /Pk̂ rfzie.

aj attune

torf. f/iykf uufr? //></{e,lf lihe,

£~<?t = *j

PfO

o-o

0,0

J.Q

V-0

0 O

0.0

O-O

m*~»

da**y*/fSsy
S0»lf X-y /•

\

.. ...

(fsy / tt'uijy

foe= H
i/few /«">•*•'< ——)

Q- f£/*nl<4*'t'.Jitj
**-! 7tvit

Ctasvy/tl'f

50*1. fifif

^̂ Ĵ
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BORINGLOG TETRA TECH NUS, INC
PROJECT {/PvillfY Fflfn &J-/FS BORING NO

PROJECT NO. 7£-?5 DATE /J"

ELEVATION DRILLER
WATER LEVEL DATA FIELD GEOLOGIST /?.
(OATE. TIME & CONDITIONS)

REMARKS BORING NO.

MOE 4__OF 5

AR30Q8I5



BOR1NG LOG TETRA TECH NUS, INC.

PROJECT (fOXttrr fflfn tfj/fS BORING NO tfAf-VU
PROJECT NO. 7635 DATE /J-/7-9&
ELEVATION DRILLER H*/eti*J' tfvffftf
WATER LEVEL DATA FIELD GEOLOGIST /? Sffr fatf/ro
{DATE. TIME & CONDITIONS)
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BORING LOG TETRA TECH NUS, INC.
PROJECT l/ftsjtf y F#fM fif/F* BORING NO. /liv-ĉ tf
PROJECT NO. 75̂ 6> DATE te-te-ia
ELEVATION DRILLER H****- ">&£*!

WATER LEVEL DATA FIELD GEOLOGIST /*7 5̂ r/-* feiFfH o
(DATE. TIME & CONDITIONS)
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BORING LOG TETRA TECH NUS, INC.

PROJECT (foMfY f#*n fr/r* BORING NO. XA/-ĉ /)

PROJECT NO. 75J5 DATE /•>-/*-?* /»->' vt>

ELEVATION DRILLER HAAA*"- "«*£*
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BOR1NG LOG TETRA TECH NUS, INC

PROJECT (tt/UtFY &** #J~/fJ BORING WQ.H*>-O96

PROJECT NO. 7̂ 5 DATE /./-"-**
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BOR1NGLOG TETRA TECH NUS, INC
PROJECT C*WSt£r fitffl #f/F* BORING NO A**-v<rA j

PROJECTNO. 75*?$ DATE 'J-'t-9(f / U-'*-™
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80R1NGLOG TETRA TECH NUS, INC.
PROJECT fcowz r fifx/v BORING NO.

PROJECT NO. 7&?5 DATE /J-'&'K
ELEVATION DRILLER 09*w -/***&*

WATER LEVEL DATA FIELD GEOLOGIST/*^ Ser*
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BORING LOG
TETRA TECH NUS, INC.

PROJECT f#a>Jtfr fo*r> f?WF± BORING H
PROJECT NO. 75-?5 DATE A7-/5-9S"

ELEVATION DRILLER #&*/*
WATER LEVEL DATA FIELD GEOLOGIST/^ $*?/*
(DATE. TIME & CONDITIONS)
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BOR1NG LOG TETRA TECH NUS, INC.
PROJECT Cfowfr frt#r> #T;FS BORING NO t/A/~o?6
PROJECT NO. 76JS DATE X/-/i-Wf

ELEVATION DRILLER t&M
WATER LEVEL DATA FIELD GEOLOGIST
(DATE. TIME & CONDITIONS)
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80R1NG LOG TETRA TECH NUS, INC.
PROJECT G&Xttr &*" &-T/F1 BORING NO /̂ V-c*/ 4

PROJECT NO. 75J5 DATE IJ-t$-?&

ELEVATION DRILLER 4WWW- /&*£/{
WATER LEVEL DATA RELD GEOLOGIST /*. Str* ftt̂ /so
(OATE. TIME & CONDITIONS)
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ŷ /̂ , /„

y / du^Sy

.. .... .

(ffy /l>6j // 1
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BORiNGLO° TETRA TECH NUS, INC.
PROJECT er**S \*-y r**. BORING NO
PROJECT NO. f$>S OATE ^ -/?-?<?
ELEVATION DRILLER /*1<JrK

WATER LEVEL DATA FIELD GEOLOGIST tf **<- S6<
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BORING LOG TETRA TECH NUS, INC.

PROJECT C#o&L£ Y fart #T/F£ BORING NO
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BORING LOG TETRA TECH NUS, INC

PROJECT faculty f#/V1 fr/FT BORING NO.
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BORING LOG TETRA TECH NUS, INC
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BORING LQG TETRA TECH NUS, INC
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f̂*tvÂ » ̂ cv*-Â --»
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BORING LOG TETRA TECH NUS, INC

PROJECT (jetStfr fa* XV/TJ BORING NO. A//- //̂
PROJECT NO. 7535 OATE twit
ELEVATION DRILLER HW' #<>***
WATER LEVEL DATA RELD GEOLOGIST fl. Ŝ f" fâ O

(DATE. TIME & CONDITIONS)
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BORING LOG _.„.„ . _
TETRA TECH NUS, INC

PROJECT tfOSUE-r fa*f #*/F* BORING NO
PROJECT NO. 75̂ 5" DATE

ELEVATION DRILLER
WATER LEVEL DATA RELD GEOLOGIST
(DATE. TIME & CONDITIONS)

BOR.NGNO.
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BOR1NG LOG TETRA TECH NUS, INC.
PROJECT ( #>3Si£r fc&l f?J/F5 BORING NO .
PROJECT NO. 75*5 DATE oi-J
ELEVATION DRILLER

WATER LEVEL DATA RELD GEOLOGIST /JT SfW
(DATE. TIME & CONDITIONS)
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BORING LOG -__ . ,._,..
TETRA TECH NUS, INC

PROJECT fosufr #&7 BORING NO
PROJECT NO. 75£5 OATE ̂ /-̂

ELEVATION DRILLER
WATER LEVEL DATA FIELD GEOLOGIST //.
(DATE. TIME & CONDITIONS)

BORING NO.
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1 BORING LOG TETRA TECH NUSf INC |

PROJECT 6<toss*_£T /*/r/v /ftr/̂ s BORING NO *w-/4S
PROJECT NO. 7$*6 DATE &-O7-W
ELEVATION DRILLER H*xw #U0 **
WATER LEVEL DATA FIELD GEOLOGIST H Serti fciert'o

|| (DATE. TIME & CONDITIONSI
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TETRA TECH NUS, INC
PROJECT
PROJECT NO.
ELEVATION
WATER LEVEL DATA
(DATE. TIME & CONDITIONS)

BORING NO

DATE
DRILLER
RELD GEOLOGIST /?.
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•«.,-. .TECH NUS, IN
PROJECT C*tXUir<r
PROJECT NO.
ELEVATION
WATER LEVEL DATA
(DATE. TIME & CONDITIONS)

BORING NO
DATE
DRILLER H*#6t*J-
FIELD GEOLOGIST
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BORING LOG -___ . __ _.. .
TETRA TECH NUS, INC

PROJECT d*SU£y W> r/ri BORING NO &AJ-/3J
PROJECT NO. 7525 DATE tV/-05-77

ELEVATION DRILLER ftM&A*-
WATER LEVEL DATA FIELD GEOLOGIST /?-
(DATE. TIME & CONDITIONS)

BORING NO.
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TECH NUS, IN
PROJECT
PROJECT NO.
ELEVATION
WATER LEVEL DATA
(DATE. TIME & CONDITIONS)
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eoR1NGLOG TETRA TECH NUS, INC.
PROJECT fcossû r F~A#n XV/O BORING NO. W-MZ
PROJECT NO. 75̂ 5 DATE 0''V*7"t?tf
ELEVATION DRILLER ft*****' ' **&&%•
WATER LEVEL DATA FIELD GEOLOGIST tf . SfTf faf&tro
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iBORING LOG TETRA TECH NUS, INC.
PROJECT tfOSStfr #ff/*1 l/FS BORING NO
PROJECT NO. 75̂ 5 DATE Q/-C'1-'W

ELEVATION DRILLER /#*?*'»' '•*<-'

WATER LEVEL DATA RELD GEOLOGIST M 5
(DATE. TIME & CONDITIONS)
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BORING LOG TETRA TECH NUS, INC

PROJECT C?o5sî  ft** #r/M BORING NO W4l>
PROJECT NO. -~51$ DATE /-*-*» -W

ELEVATION DRILLER tfatow #v0f#
WATER LEVEL DATA FIELD GEOLOGIST /? SfT/f Peieffo

(OATE. TIME &. CONDITIONS)
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80RING LOG TETRA TECH NUS, INC

PROJECT WiiC-Y *M t BORING NO ̂ *

PROJECT NO. 75̂ 6 DATE /*-*»- 98

ELEVATION DRILLER /tow//*"
WATER LEVEL DATA RELD GEOLOGIST
(DATE. TIME & CONDITIONS)
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BORING LOG TETRA TECH Nus |NC

PROJECT (f OSSIFY FfiW fff/f* BORING NO. A'-V-'M̂

PROJECT NO. 75=75 DATE /J-JS-W
ELEVATION DRILLER #**&'*- #"&**
WATER LEVEL DATA RELD GEOLOGIST AZ frr/J rtrtfSSTO
(OATE. TIME & CONDITIONS)
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BORING LOG -rirrn * -r~~.TETRA TECH NUS, INC
PROJECT C#os$t.£Y F**H #t/f$ SORING NO.
PROJECT NO. 75.35 DATE /J-

ELEVATION DRILLER
WATER LEVEL DATA FIELD GEOLOGIST n $£T*>
(DATE. TIME & CONDITIONS)

REMARKS BORING NO.
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BORING LOG TETRA TECH NUS, INC.

PROJECT (&X$t£Y f*#M XV/Ps BORING NO. #M-f3t)

PROJECT NO. *7&?5 DATE M-WIS/ /A-3V-V6

ELEVATION DRILLER ̂*tA'̂ -M46W
WATER LEVEL DATA FIELD GEOLOGIST /* ̂7/' fie-terxe

(DATE, TIME & CONDITIONS)

MM*U
NO

lB)t

/636

/SS8
/6/S

IW

IMS

fast

163*

usy

/6&

fast*
/6¥0

His

1617

w«
(FTJ

/J5

/y^

iUl1*11

HB

jf>0

ts*

/55

/5?

/̂ <9

/̂ y

/L<7/ L. /

•LOW*
r

5AWU
we

LINOTM

JTWJ
CNMOi

k. ^
t" Sfl*/
tat, sty

tb 16̂ '

IU1WW. OEKMFnOW

KM.
DINBTV
HMBNM1

/̂ /̂

/«&v

bar*?

hwj

b&/<J

fart

h&tt

h&rJ

COLOII

/̂I*
isiiitf
yAvy
9ffr*t

fft/iSt
(̂ *V/f$r*y
&rfrt

bfcxK.
y«"j
<$fffs)
u/»f€

tf/̂ f̂ C
9f"iytf-->
t-*//c
pi/fti

bfirfr
&<"*
yffer*

bfa*
9*"f
gsff.t

ff/nk
tohrfr
yr«y
btoek

pt/IK
i*#f<
3<*i
tfak

MATHUL
CLMMCATION

gs>ftiS
,*>/'* ess /•**• y pu&f'S'-r S'f̂ t 5t*cf*->
„#*> -faifc , c*"'S( -fc/Stt'fiatfrtrS'rl

>*tj/1fl'&t\

#3 ctbvvt

j/if'is
/s>f/f&ffJ i&r/is/*7a?/"'S't"i
/r>/̂ tfrcf/j

'few ST̂ ^̂ '̂ J

J/lf/Ii

t-ttui*/ ̂SStffiwi &f •j'/rvH+Ktyw*̂
pitirttf/j a/)j ft#s*-f -mrtfo< /ii£

tft'i ffcrts* -.v*f

#flf/U
iriftiJi/j C/tt/k '. 4£sSts<*rayfS'+-f}
"i'ffetfa

CfS &&CJJC

9"r/u
totW/fAr f yW* f'<* $?<"*
<-"**» Sc"?tr f&S* , •fr/--c**e'yf9<'*>c'"'
st*"7rr.-,/T

as above.

fTt)

0.0

o.o

o.o

O.o

O-o

O-o

O.v

0.0

WttMM

fitftl t&L'fKtly
/' 3f '-» //,?'-*/*• -fJ-
•ffaf̂ s-e., Saf'J.'̂ ff̂
&?3-G frff*)

Sit-ts/tstrvf

d-3'6 G-PM

fo# - ~7
S4rn/ftr fr J

& = 3-6 fry/v

Svti/f&Se''

a^3-s c-m

dry / d̂ .-fy

afsy /c/v \ 7y

/>£•» J/«W/ tfHffoSt

bft~> /5-t '-» /(-ft '&; /&fn
£v# ' &
£/(t. •»/•/' (V/y

>+*r/»,,vts. / Oi/Sf

*̂ y /3̂ ĵ
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80RING LOG TETRA TECH NUS, INC
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BORING LOG TETRA TECH NUS, INC
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fti'iĵ itt , r£

fleiv*1'̂  , w-'̂ '« Vi£<i£0 1 F6-1- ,
/M^Susc- _ l3iit.'ri'£.*->

DouiMiTC . TTWCeJ 3 Of CH£l̂ . . £ri

At/K-'C if P&-V*t0<:.\

f

/Jt'u,'*" r<f ( ,-<̂ . T7*--*̂  XX r̂ ,
_4^frru>*cc>-/ «tyW-V . /̂ =" -
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80mNG L06 TETRA TECH NUS, INC.
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BORING LOG TETRA TECH NUS, INC.
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BORING LOG TETRA TECH NUS, INC
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4R300879



BORING LOG TETRA TECH NUS, INC

PROJECT £fa$$L£-lf F/4A*i frt/Fi BORING NO. H^ - /•? 0
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ĉ f r"<-*.

SrESSi

u
e

WMHM

Pî iJ SVT Ol- /"»WC_
ft̂  .?££' TTMi-ĵ^^ '
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TETRA TECH NUS, INC.
PROJECT tttnuer ?**« **'*> BORING NO /
PROJECT NO. -75̂ 5 DATE"-<>5~¥e

ELEVATION DRILLER #***'**- f**r*

WATER LEVEL DATA FIELD GEOLOGIST x*
(DATE. TIME & CONDITIONS)

OIFIH
(FT.)

SAMfU
we
LDNtM

IMTVKM. ettetvnotf

*">

(_,/! ̂ f(-,'/-̂  ̂  ft/y///*,̂ *,'. Sis i A.

to/i

* fit iff* it

Attye

Xt'Xi J..?,/ *_
f'̂ ^ 7. 6 '
C". ft***., / J»'

/(/ i '

£7-0

REMARKS /%̂ ,/i- fa// /J-do Of,*/t'y BORING NO.

PAGE /L
———

AR30088I
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(1-.41Y V7>

P'&K- ,

/M'-̂
-̂i*Y

IX'W.

MATBWL
CLMBPICATION

C<?3-3Lfi y /2cJM(_Od>l-l

£A*> o / ĉ *«r
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BomNG LOG TETRA TECH NUS, INC.
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friî -*-
WittTC

frl*1

•

UAnMM.
OMHPICATION

CLEAI &i*Mn r*-A»-^Cfj -j

Crt*/ Sc-fct '^c<)

u
e
•

«***.

/^<t/ j r - tA/iSr-

a(> .'f̂

*tc , j ,- - *»/ jr e~
0,c /•/ —

tftl/CW.V f̂ /̂/l

P& RT̂ i. •//e.VJ iA--
x̂.'x 3 £̂ -»i.

—

REMARKS i'' Qt4*\ v $ Lô Cr At/I &A*«mtA /Yo' TV /$£', BORING NO. HflJ -/ S
PAQE 3 QF J?

AR300896



TETRA TECH NUS, INC
PROJECT
PROJECT NO. 7525
ELEVATION
WATER LEVEL DATA
(DATE. TIME & CONDITIONS)

BORING NO //A/-

OATE
DRILLER 0,

FIELD GEOLOGIST

Cf̂ fsr̂ tLt.t •?*.%

AR300897



| BORING LOG TETRA TECH N^ |NC

1 PROJECT C(loSSC£+f Fx*A*A BORING NO /V/^-/5"/J
PROJECT NO. 7 5" ̂ r DATE fl-2-f*

ELEVATION DRILLER 0. 7>*«"fc //X?rtd/>t/- M-McXi
WATER LEVEL DATA FIELD GEOLOGIST /?. £<>r5

|| (DATE. TIME & CONDITIONS)

r
L/55
xsJ*

L
L?v*1 /v/

/5vj
/*SJ

/**;<ffi

/̂ ^̂
/̂ //

OCPW
(FT)

6

_ 8-

/J

iff

Vo

jjt

^

70

•LOW*
r

1M«PII
we
Liram

JTMT1
CNMMI

~- - -

——— ___ ___ __

HZ*?*/;
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BORING LOG __„ .
TETRA TECH NUS, INC

PROJECT CilcSStfi FAK** BORING NO

PROJECTNO. 7S2.S OATE /2-7-U
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WATER LEVEL DATA RELD GEOLOGIST /̂ ,
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BORING LOG ___. . ,I TETRA TECH NUS, INC. j

1 PROJECT (/lottLfY ?*Â  BORING NO Afc>-/S£ ——————————
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BORING LOG TCTD A TC*~I • ̂ .. ,„TETRA TECH NUS, INC.
PROJECT foototef /w?rt #T/n BORING NO . AW-/0 5
PROJECT NO. 7535 DATE fj-Ot-W

ELEVATION DRILLER HA*6/f
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TETRA TECH NUS, INC
PROJECT (e
PROJECT NO.
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(DATE. TIME & CONDITIONS)
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BORING LOG TETRA TECH NUS, INC.

PROJECT (*&UFr fa?/* AVy/~J BORING NO W**
PROJECTNO. 753* DATE 'J-<«-*.»
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BORING LOG TETRA TECH NUS, INC.
PROJECT faertlfV fars? /O/̂ S BORING NO .##-/' S

PROJECT NO. 76̂ ^ DATE /-i-fj'78
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BORING LOG TETRA TECH NUS, INC.

PROJECT fstutf X̂ *V» /f̂ X/'-I BORING NO SW '>t£
PROJECTNO. 7^6 DATE /j-0j - ve<//J'u3 - W

ELEVATION DRILLER ##*#»' -flvae*
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BORING LOG I~I~ !
TETRA TECH NUS, INC

I! PROJECT fojufr ̂ s/v Sir?- fcs/n>} BORING NO ̂-/̂ r —————— j
PROJECTNO. 75 J S OATE X̂ -̂ 7 7*
ELEVATION DRILLER /&'*»'• /*>Ar/c
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|| (DATE. TIME 4 CONDITIONS)
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BORING LOG ,.-_.,TETRA TECH NUS, INC
PROJECT faStfr wi j/?l BORING NO /*/-«4
PROJECTNO. 7V5 DATE t/-J?-&
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WATER LEVEL DATA FIELD GEOLOGIST rf.
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BORING LOG TETRA

PROJECT *o?ii£? n - s BORING N O '
PROJECT NO. *75=?5 DATE '"̂  "**
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(DATE. TIME 4 CONDITIONS)

(FT)

OfS 6

75

//V7

C t--y

0.0

't fflff -f- SH'fOlt
I I I I I I «" '' \fr+if.f-, .., •nvn.-tr.m I

G. (

£•$ &{&*/<
<-//% //></f0}r-/ t/tfS -f

c.o

iy f

Qv

VMS
-\ ™ I—————I I I \A,* V-<* +«•** I

0.0

REMARKS BORING NO.

PAGE •?__ OF_£_

AR3009I2



BORING LOG TFTRA TECH NUS, INC

PROJECT («&sier /WA7 xOŶ i BORING NO HfiJ-fti>

PROJECT NO. 7ffJ5 DATE /f-JV-**
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BORING LOG TETRA TECH NUS, INC.
PROJECT £*&** if r &**" *W* BORING NO /&'/*#

PROJECTNO. 7*̂ 5 DATE tt-M-fd

ELEVATION DRILLER fi/*M/>V'#«af*
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I
80R1NGLOG TETRA TECH NUS, INC.
PROJECT (fewer F*#n tff/Fj BORING NO/A/ //̂
PROJECT NO. 7 ̂.* 5 DATE /«* - c' •' - fa ftl - &-?&//.! w y?
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(DATE. TIME 4 CONDITIONS)
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TETRA TECH NUS, IN
PROJECT

PROJECTNO. 7515
ELEVATION

WATER LEVEL DATA
(DATE. TIME 4 CONDITIONS)

BORING
DATE
DRILLER

FIELD GEOLOGIST
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BORING LOG TETRA TECH NUS, INC

PROJECT C#0SSU:1 r#A** #£/fr BORING NO ///̂ - 17 S
PROJECT NO. 75'2 S- OATE // - /£ - 1%
ELEVATION DRILLER 0, T**iLcR.f faWQM '- //̂ /Jcxt
WATER LEVEL DATA HELD GEOLOGIST t//̂ c<T Sttfctro**-
(DATE. TIME 4 CONDITIONS)
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REMARKS 4fAjfeK»A* 0*«̂ fr "/ 6*Qi#~. ,*»<_tc/i */r o'^Zt* BORING NO. //A; -
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|80RING LOG TFTRA TECH NUS, INC.

PROJECT CfloSStcf &**** BORING NO /A-W7Z
PROJECTNO. 7525 DATE H-ti-W _, //- /J-9&

ELEVATION DRILLER A 7/*Vw/3 f ftAAQttJ- fiu/)£/l

WATER LEVEL DATA FIELD GEOLOGIST ft, fay TtvuS
(DATE. TIME 4 CONDITIONS)
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*M/

tffi-JJ

<?W?
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e
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REMARKS /^ ***d. X it* we- fru-c/l B<r 721 J/ j /o" P£A/> «£. ^ /f' . BORING NO. AA«-f 7 r

/tf"^/4«. if ('UM AiK #A***£A fB 5"/' * 6" CtefL, C&. 6A**n>4 TO 5/' PAGE / OF J
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BORING LOG TFTRA TECH NUS, INC

PROJECT £r*»iifc-y ̂ frf*. fcT/ F.S BORING NO /f*J- '7J

PROJECTNO. 752S DATE //-ffe'l^
Ta'»r C H»rJu - /A*(>«c)ELEVATION DRILLER ,**r* a/

WATER LEVEL DATA FIELD GEOLOGIST

(DATE. TIME 4 CONDITIONS)

(FT.)
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we
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S«« upra on i

REMARKS />ti*-X i"*) '"*/H*i*r rp̂ . > / BORING NO. H

PAGE 2 Of 3
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BORING LOG TETRA TECH NUS, INC

PROJECT Cr**3(«y r*s. l/FS BORING NO /M> /7X
PROJECT NO. ?5A$ DATE // -/fc -
ELEVATION DRILLER Jboe.
WATER LEVEL DATA FIELD GEOLOGIST
(OATE. TIME 4 CONDITIONS)

T

(FT-J we
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1 4 ̂
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n

REMARKS BORING NO.
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H/n

BORING LOG TFTRA TECH NUS, INC.

PROJECT Ln.o£s.e.Zl &>/l**\ fir/Ff BORING NO IW- /7 L>

PROJECTNO. 7̂ 25 DATE //-/<»- « ,//-//- **
ELEVATION DRILLER ft*̂  r* 4 *-<*•, tf4R0>*>~ /̂ «/?cXL
WATER LEVEL DATA RELD GEOLOGIST £. £004.
(DATE. TIME 4 CONDITIONS)
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fĉ  £**. &tv̂
SMUeM 2t^-5f

fl.<? .".f-̂
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REMARKS ft* &* * /2'lAfr fi*U£A &r q feA#EA ft 2/' , A><1 $T££(r ?S.IH/> BORING NO.
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BORING LOG
TETRA TECH NUS, INC.

PROJECT
PROJECTNO. 7525"
ELEVATION
WATER LEVEL DATA

(DATE. TIME 4 CONDITIONS)

BORING NO -17 0
DATE X/- //-

DRILLER favs tfufA, MM/*;-
RELD GEOLOGIST

Qtoe,
Ĉ '7

6M
OH7

/23

m

REMARKS
BORING NO. ///•-/?/)
PAGE 2 OF
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BORING LOG TETRA TECH NUS, INC

PROJECT C/tostiCf &M»\ Ar/fr BORING NO /̂ -/7C>
PROJECT NO. 75-25 DATE //-//-**
ELEVATION DRILLER OAtfc Ŵ c* /4M.0//̂ ~ /n\tSc/*.

WATER LEVEL DATA RELD GEOLOGIST flr6w3
\ (OATE. TIME i CONDITIONS)
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NO

P"

1

OtFW
(FTI

Jfr-

*JO**
r

UM*I
we
UNom

JTHO.
CNMtft

k

KM.
OEMTTT
HMOWM

COLON

trf«*~i,
fl<vt<

LT-6H
6-a*y?
W*

•

IIATBWL ouenvnoN-

HftnNUL
cuMmotnoN

v̂"*'.!!

B**>3£0 & n { AT -iy»/M . A«-

&#&£•<• ' SFr~ /ivt-r'i f*e$i
C/it̂ -/i,r£

*

u
cI

MMMM

/toSr f/Hc.r»*a £)
/vr t*s ̂A-rA
w-fvTr-<.
csr /O'ti £'""

- -

-

REMARKS BORING NO.
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BORING LOG TETRA TECH NUS, INC

PROJECT CiiOiSLcl FM" *r« BORING NO AX-/7

PROJECTNO. 75̂ 5 DATE //-/A**, 2-/

ELEVATION DRILLER 0. TTfVt^/Z ,
WATER LEVEL DATA FIELD GEOLOGIST #.
(DATE. TIME 4 CONDITIONS)
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REMARKS BORING NO.
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80RING LOG TETRA TEC-i -,US, INC

PROJECT CROS$L£1 FA*"\ fct/F5 BORING NO xV/̂  - /7 V

PROJECTNO. J52S DATE i-Xe'-ff

ELEVATION DRILLER Q. TÂ Lon. f ti/lnot*j~ X/̂ /jfH
WATER LEVEL DATA FIELD GEOLOGIST ft, 6&&Q
(DATE. TIME 4 CONDITIONS)
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REMARKS BORING NO. /W~/ 7V
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11
1 BORING LOG _IT̂  ""̂  "̂̂ *"

TciRA TECH NUS, INC.
1 PROJECT efiosstff F*A,m fir /Ft BORING NO //x/-/7i" ————————
PROJECTNO. 7525 DATE 2-Af-??, 2-/f-W

1 ELEVATION DRILLER fl.T̂ t̂  M*ia«/- >/«,&.-*

1 WATER LEVEL DATA FIELD GEOLOGIST ^ ^COQ
(DATE. TIME 4 CONDITIONS)
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RCMARKS BORING NO.
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BORING LOG ,.__
________________ TETRA TECH NUS, INC.
PROJECT Ctos&t&t frwn (iT/FS BORING NO //X/-/7

PROJECTNO. 75*5 DATE 2- h- <ri , Z - 21-
ELEVATION DRILLER fl, TAiuta,
WATER LEVEL DATA FIELD GEOLOGIST /?.
(DATE. TIME 4 CONDITIONS)

BORING NO. /V/̂
PAQE 6 Qg
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80RINGLDG 7C-"A TECH NUS, INC.
PROJECT
PROJECTNO. 7525
ELEVATION
WATER LEVEL DATA
(DATE. TIME 4 CONDITIONS)

KT/FS BORING NO
OATE 2-22-$?

DRILLER 0.7*110*,
FIELD GEOLOGIST £.

V

V

HWARK8 BORING NO. /V*U-/7i,'
7 n* ̂ _
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BORING LOG Tern A •••«.. .TETRA TECH NUS, INC
PROJECT C&SiLe* FAR** fct/rs BORING NO
PROJECTNO. 7^2** OATE 2-//A*
ELEVATION DRILLER 0.7/f*o>*(
WATER LEVEL DATA RELD GEOLOGIST
(DATE. TIME 4 CONDITIONS1

REMARKS 6" Qt*** X $'{.ML Aid H4»w£-/i fn x>' v» ŷ '. BORING NO.

PAQg / PIT /

AR300930



80RING LOG TETRA TECH NUS, INC

PROJECT CtltiULf'1 FAfl-n fcr/« BORING NO /&J-/82
PROJECTNO. 7525 DATE /-2*-*f, /-2?-7?

ELEVATION DRILLER tV 7*Yttf*, X̂ *?«w - #«*««
WATER LEVEL DATA FIELD GEOLOGIST £ , <fo0Q
{DATE. TIME 4 CONDITIONS!
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x̂ ŷ
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REMARKS /$* Qtfa. k rf" lo*/L. fan #+**i£n. F*-/ Q' To It' (****«- n> 2r' î  BORING NO. Htf-
10" &H£n*L£ o*3A*>.6-nr) , 6" STsfL. CSC-. ra 26 ' . (S'1* ̂ /̂ ^ y 5-' tiî t /̂xi PAGE __/_.. OF
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TETRA TECH NUS, IN
PROJECT
PROJECTNO. 7525"

ELEVATION

WATER LEVEL DATA

(DATE. TIME 4 CONDITIONS)

BORING NO

OATE

DRILLER

FIELD GEOLOGIST

REMARKS /V"
BORING NO.
PAGE 2_ OF .3

AR300932



BORING LOG TETRA TECH NUS, INC

PROJECT Ct̂ OSSLfy FM>*t ZZ/FS BORING NO /&*-/$ £

PROJECTNO. 7525 DATE /-2f-ff

ELEVATION DRILLER <0. VftyLjA /MA0/AJ- Muilcf^
WATER LEVEL DATA FIELD GEOLOGIST fc , foOQ

(DATE, TIME 4 CONDITIONS)

•MMU
NO
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REMARKS /V " x?/'t M^^cn *Z /Si') BORING NO.
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-..̂-̂  .TETRA TECH NUS, INC
PROJECT C&0SSL£i Ft.'t**
PROJECTNO. 752.T
ELEVATION

WATER LEVEL DATA

{DATE. TIME 4 CONDITIONS!

BORING NO
DATE

DRILLER i)

FIELD GEOLOGIST

F*/C'ro /SZ\ V* 01**.

' r* 5-02'
BORING HO.
PAGE OF

REMARKS £"OM*. x $'
jrc-a. <:*:. vz, /5x'. v*
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BORING LOG ___.„ . _
________ TETRA TECH NUS, INC
PROJECT O2oi5tc* ;%fA.<i It/Ft BORING NO
PROJECTNO. 75'2.S OATE /-2

ELEVATION DRILLER j), T
WATER LEVEL DATA FIELD GEOLOGIST j}
{DATE. TIME 4 CONDITIONS!
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REMARKS
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BORING LOG TFTRA TECH NUS, INC

Z/io

PROJECT CA <>*£<-£ 1 r*&+\ &~/Ft BORING NO /Vxf-/St/

PROJECTNO. 752$ OATE /-2*-ff £••&-??

ELEVATION DRILLER 0. 7̂ ¥a>A , ******!- kuaefi.
WATER LEVEL DATA FIELD GEOLOGIST ft., ̂ .̂ Q

|| {DATE. TIME 4 CONDITIONS)
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BORING NO.
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BORING LOG »—« .
TETRA TECH NUS, INC

PROJECT CfleSSLfi /=4J»*4 #•£/?£ BORING NO
PROJECTNO. 75"25 DATE £-/

6LEVATION DRILLER &
WATER LEVEL DATA FIELD GEOLOGIST
(DATE. TIME 4 CONDITIONS)

REMARKS

flR300937



BORING LOG TETRA TECH NUS, INC

|| PROJECT Cilcssici FAK*^ £t/Ft BORING NO /̂ -/fW

PROJECTNO. 75" 2 S DATE 2 -//- f f
1 ELEVATION DRILLER &. TUViAA, M*****- &«*£*.
| WATER LEVEL DATA FIELD GEOLOGIST £ . x^

\ {DATE. TIME 4 CONDITIONS)
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tf,0 P̂ *N

• —

5sr j-7 ̂ ^ I

|
|

6ST. $-? &>n

1

fSr 5-7 ̂ ^ J

6,a ff#\ \

REMARKS BORING HO.
PAGE S QF g

«R300938



BORING LOG
TETRA TECH NUS, INC

PROJECT CttcJSce-1 FAAito *r//=J BORING NO
PROJECTNO. 7525 DATE I - // - ff

ELEVATION DRILLER Q.frl^, /*** o/̂ .
WATER LEVEL DATA RELD GEOLOGIST £, £Oo ̂
{DATE. TIME 4 CONDITIONS)

REMARKS
BORING NO. //v- /f tf
PAQE 6 rm ff

flR300939



TETRA TECH NUS, INC
PROJECT

PROJECTNO. 7525
ELEVATION
WATER LEVEL DATA
(DATE. TIME 4 CONDITIONSl

BORING NO
DATE

DRILLER 4,
FIELD GEOLOGIST R.

REMARKS BORING NO.
7

AR3009l»0



TETRA TECH NUS, INC.
PROJECT
PROJECT NO.
ELEVATION

WATER LEVEL DATA

(DATE. TIME 4 CONDITIONS)

BORING NO

DATE
DRILLER
FIELD GEOLOGIST /?,

BORING NO.
PAGE g nc

REMARKS

AR3009I*!



BORING LOG TETRA TECH NUS, INC

PROJECT {tfCXSiJY #n f/F£ BORING NO

PROJECTNO. "75.35 DATE 03 -33- 7V
ELEVATION DRILLER P*/?A*v- faff?/?

WATER LEVEL DATA FIELD GEOLOGIST A/, $fT/-> fr£FA%0, tfto&fW (5-00H
{DATE. TIME 4 CONDITIONS)

(FT.1

7

/7

5/'// t-/ /r; ,/J

O

fS)

C /Oyfy S&lcJ •" / y SJf ''/JJ

S
IT 'Jj'

REMARKS SeMtWr* fe>U &<? BORING NO.

(S'6/f *sj*n£/,} PAGE / OF

€¥'•*

AR3009U2



BORING LOG TETRA TECH NUS, INC

PROJECT osufr1 /*& f/fS BORING NO
PROJECTNO. 753S DATE 02-33̂ 71
ELEVATION DRILLER J&ws-S*

WATER LEVEL DATA HELD GEOLOGIST rf.
{DATE. TIME 4 CONDITIONS)

IFT)

33

V7

53

xto

b/sj

Kc>

REMARKS /*(^-/^"X«>// ̂•"X/, 0<s*/***» 63,'ffa/e ^ fJ.? „?* BORING NO.

;, " PASP ^ OF 5



BORING LOG TETRA

PROJECT (tfsister f/tfM SfF* BORING NO
PROJECTNO. -75 3$ DATE ffS'
ELEVATION DRILLER
WATER LEVEL DATA FIELD GEOLOGIST x*?
{DATE. TIME 4 CONDITIONS)

MFIM
r we.

LDM1M

I63/

77' =

£••*•' f

•' 1 -V /

REMARKS BORING NO. A/U

PAOE_Z_OF

AR3009UI*



BORING LOG TETRA TECH

PROJECT fc&5ifY fa?/* /ê Y/T BORING NO
PROJECTNO. 75̂ ?.5 OATE <? J-
ELEVATION DRILLER
WATER LEVEL DATA FIELD GEOLOGIST/*?
(DATE. TIME 4 CONDITIONS) ^ ^ tfKu, A.W K't>ufi*/ S03-J*/)

UMVW. OUCWFW

U '/."

-•' /r-.
?/'?.

~

SS '/f tsf // 7 '

' <-•*,
, r X.

at*

Jft'iJl

•-r<'

/-/•-».-

- £

- / y -

REMARKS ^ ksS&fa tV̂ eJi**-,/ &" r>j-v&s+*; .''rT',̂-?**j /&?-*>#> BORING NO.

PAGE V__ OF

AR3009U5



BORING LOG TETRA TECH NUS, INC

PROJECT X / v ^ /&&* /J'/̂  BORING NO
PROJECTNO. -763S DATE #><

ELEVATION DRILLER
WATER LEVEL DATA RELD GEOLOGIST rf Sfr*'-/&rS<r<0*0,fa*' A/V.-/
(DATE. TIME 4 CONDITIONS)

IFT) we
LB0TM

0 '/)

0851

•

s/ff/*i(?2/.s>i*S/t"7r
' srl', sr
_2kv-y /f- ,-&•"?'ft

A. yrfri
yfy,
06* {4:

/j aftf-
y-

•̂ 2&

re 'f j /&' ->' 'v

i.f--j . /--*>

X-T?''

/>/ -v, .

REMARKS BORING N
PASS 5 QP 5

AR3009l*6



BORING LOG TCT̂  A Trj-i , K,.,-TET:;A TECH NUS, INC.

PROJECT CRa**i*T fafr* 6'r/r? BORING NO

PROJECTNO. 7£*?̂  OATE 0J'A

ELEVATION DRILLER H
WATER LEVEL DATA FIELD GEOLOGIST XV
(DATE. TIME 4 CONDITIONS)

(FT)
1MWU
ue
UMTM

—— OBLOM
OtNVTV

xx/y

""r ^Ix/y.

//YJ

/xry

XA

/7

3V

fc,

wye

$ er/tfv-

« /•

•#/ ^̂ fc-t-*1 t.̂ /

REMARKS $(#*»»>" avf- && BORING NO.
*̂" >//- /**ŵ v̂ 7 x̂/" x̂ ' >/'** x/jjv*̂ /̂  PAlw / Mr /<"
M.$.&<pi'e ŝ wSf-/ <?*<• *#'*••> '-jjr ->j {o::̂'9f <??-^v) "̂ ~"
Xv



BORING LOG TFTDA -C.-.TETRA i Ft, 'S, INC

PROJECT 6&$Slfr ^M #J/fS BORING NO

PROJECT NO. 7̂ 5" DATE 0f'J
ELEVATION DRILLER

WATER LEVEL DATA FIELD GEOLOGIST/^. 5̂ W /%'£f**tro
(DATE. TIME 4 CONDITIONS)

PJ6

&/-*,
Qtijr'te

.
*'*'* Ĵ  5

J ->'*f */̂ ftt ̂6 jtv-tffS'-g
'

'--'/, •»/'.•'{.•. x. 1

<P«

REMARKS x/5"̂  - /t// -tW/" 7̂  /"̂ •// tf"' /r̂ v̂xy saj/<tj ^ tf'<?' xf̂ > BORING NO. "*i

PAQE ̂ ' OF

AR3009l*8



ETSA TECH NUS, INC
PROJECT
PROJECTNO. 7SV.T
ELEVATION

WATER LEVEL DATA

(DATE. TIME 4 CONDITIONS)

BORING NO

DATE OJ

DRILLER

FIELD GEOLOGIST/̂ .

REMARKS
BORING NO. x̂*/- vo

__OF ^

fl.R3009lf9



BORING LOG TETRA TECH NUS, INC. |

PROJECT ffo&LfY &#rt Xlr/rr BORING NO
PROJECTNO. 753 5" DATE 0J- <

ELEVATION DRILLER
WATER LEVEL DATA FIELD GEOLOGIST /*?,

(OATE. TIME 4 CONDITIONS!

1FTJ

Mr*,
/'</a "

/?

r/T.-

J*
//Vf

/sr

/̂ j

/?

/'- >> -» - .-3

REMARKS BORING NO. A/A> --
PABg V OF ^

AR300950



80R1NGLOG TETRA TECM .• JS, INC
PROJECT Sfa&stfY faen #i/rs SORING NO
PROJECTNO. 75̂ 5" DATE C>?-3*t~'i&

ELEVATION DRILLER /X*XV-~-
WATER LEVEL DATA FIELD GEOLOGIST xV. y/ /"//
(DATE. TIME 4 CONDITIONS)

//X/J
*1'

/**/</

•/A*1' /• r̂ 5 -!>X,T •-•»•/

''Stfss f.- 5-fas

V?'— -
£•'• <•'

i X '^X -- /<?

REMARKS /-Ŝ r- >̂ , ox-/^-v 73 {*-*&£**• -Ssfs/*s-4' sî rs BORING NO. -*HX-<̂ O 2, 5
/tjt- efr̂ ffiye* 6c"*6/'r S"- /o/*"'̂ -̂ , use,/**- <?***''''* PAQE 5 QF £

AR30095I



BOR1NG LOG TETRA TEO-; US, INC

PROJECT 0S.S&£Y /794W xf-T/xO BORING NO /tf-fft> Z,S

PROJECTNO. -75"̂  5" OATE

ELEVATION DRILLER
WATER LEVEL DATA FIELD GEOLOGIST >? j,̂ // /2v/V<J<
(DATE. TIME 4 CONDITIONS)

CLAKMCWTtON

fJ '-»>-

y '•*•?.

/•̂ ^ -x;- >""--•
yj"[VJ.r "̂V'Xî  •""«•

REMARKS A'ŷ -̂ '̂x, &'.~fafr ^ -7̂ 7/̂ .X̂ /; r̂ -6~ -*4v, .- kx-- BORING NO.

AR300952



80RINGLCG TETRA TEC r JS, |NC

PROJECT ftOSSLFr W*' r/FT BORING NO

PROJECTNO. ̂  ̂5" DATE 01-

ELEVATION DRILLER
WATER LEVEL DATA FIELD GEOLOGIST xV 5>
(DATE. TIME 4 CONDITIONS)

REMARKS x-/#Tx̂ 7̂  xx^ x̂ -̂  BORING NO.

P A G E ^



BORING LOG ,.__
TETRA TECH NUS, INC

PROJECT t/tOSStfY faê  #r/fS BORING NO ./*"«?/ J~
PROJECTNO. 75̂ 5 OATE js-jCi-W

ELEVATION DRILLER *&#&**
WATER LEVEL DATA RELD GEOLOGIST tf. Sm-
(DATE. TIME 4 CONDITIONS)

tMWU hUTVML OEICMPnOfT

COUMI

U/r-rfy ^
' ' < - & •

(--/

ix '

v.tth

RB*ARKS/5y/- ̂ ŷ ,y <̂ / -̂ /r ̂ ŷt* // {" Ĵ , r&j BORING NO.

__ OF

8 —— AR300951*



PROJECT C/?G±>£FY S??/rŝ  /CT//T,

PROJECTNO. 75̂ 5"
ELEVATION

WATER LEVEL DATA
(OATE. TIME 4 CONDITIONS)

BORING NO

DATE
DRILLER

FIELD GEOLOGIST X*?.
V,*jtf

BORING NO
PAQE.J__OF

A-R300955



TECH NUS, IN
PROJECT
PROJECTNO.

ELEVATION
WATER LEVEL DATA
(DATE. TIME 4 CONDITIONS)

BORING NO
DATE

DRILLER
REU> GEOLOGIST /̂ --

>W \ffi;\'*''«**Z'»;*>«'>s

REMARKS



TETRA TI.TH-US, INC
PROJECT

PROJECTNO.

ELEVATION

WATER LEVEL DATA
(DATE. TIME 4 CONDITIONS)

BORING NO

DATE
DRILLER
FIELD GEOLOGIST

REMARKS
BORING NO. /«/--?/ /•

Of £

AR300957



-r—r^ .TFTP.A TEC:-: :JSf INC.
PROJECT

PROJECTNO.

ELEVATION

WATER LEVEL DATA
(DATE. TIME 4 CONDITIONS)

BORING NO x̂ v-̂ Y -T

DRILLER > xxo -

HELD GEOLOGIST

BORING NO X'xfx'v'x

flR300958



TrrRA TECH NUS, IN
PROJECT
PROJECTNO. 7̂ 5-

ELEVATION
WATER LEVEL DATA
(DATE. TIME 4 CONDITIONS)

DRILLER
piei n nrni nncrF1ELD GEOLOGIST

/*»* ytf

B __
BORING NO.
PAGE / OF y

AR300959



TFTRA 7:CH N-US, INC
PROJECT
PROJECT NO.
ELEVATION

WATER LEVEL DATA
(OATE. TIME 4 CONDITIONS)

BORING NO
DATE

DRILLER /X̂ d

FIELD GEOLOGIST



80RING LOG TETRA i:-C-'. - "JS, INC

PROJECT /PtfSSJSr /e^ /fr/fS BORING NO /--7-? _r, 5
PROJECTNO. "75V?r DATE Ol-c-6 - */<?
ELEVATION DRILLER /
WATER LEVEL DATA FIELD GEOLOGIST 5
(DATE. TIME 4 CONDITIONS)

OVM
(FT1

UMMJ
we
uwm

ttumt*. OtKXmotr

ION. COLOR

/*//)
X5/7

1333

I326

/JVJ

&fr //a ff-s'
"

/f

'*7

I
REMARKS BORING NO.

PAQE J OF V _

flR30096l



BORING LOG TCTD A T-/-I .-,.,„TETRA TtCH NUS, INC

PROJECT (#a&ll=r frttfs* xtv/ri BORING NO
PROJECTNO. ~75 J S' DATE

ELEVATION DRILLER

WATER LEVEL DATA FIELD GEOLOGIST 5, /̂ /y/̂ r̂  ^ 5/-yyt- .=•
(DATE. TIME 4 CONDITIONS)

(FT.)
UMMM. oiienmoM*

COLOR
CLAIMGAT10N

/y/5

/*/*/

//' •» T

eff*/f/t"y/l»>1,rSv-f'
fait* r ft /s/'r(s<f*?f-lr-i
_>̂ r. x'-jTC"-- x>,t. _ • ,

/?/

put.

*t . Yf'/t -IS);, ; C

(

O ','?2 //?''•J

^

xje-

IS

/£ /ij ex (•'-*'

RBWRKS BORING NO.

AR300962



80RING L0a TETRA TECH NUS, INC

PROJECT /?c'̂ trr ** x/xYT BORING NO ./v/v-
PROJECTNO. 75" 3$ DATE 0V- &-<*:>

ELEVATION DRILLER x̂ /M̂
WATER LEVEL DATA FIELD GEOLOGIST 5/fTV'

IfDATE. TIME 4 CONDITIONS)

J x x~ <* $S>ri* i ft ft-'-* />"'

y- -j^*/

xy

ft'

X> 3X--,

' A_ /-•/X->-}«jX̂ 7.-, J f

BORING NO. /̂  -o

AR300963



BOR1NG LOG T3TRA TECH NUS, INC

PROJECT (jfrsstfr /?s?/n tt/F* BORING NO xVxV - J3 T
PROJECTNO. 7-T<ST" DATE c'"AxV- <? <5>

ELEVATION DRILLER xV,̂  w - f

WATER LEVEL DATA FIELD GEOLOGIST 5". /
(DATE. TIME 4 CONDITIONS)

IMfVUL MJOVTWW

SOR.
OCMTTV

COLOR
OAMMCAtTON

'JU+

/ r*t

50 X.
k?'-

/>

f- X

- r

7J
—^

\%

•' ••-,<•

'

REMARKS xy%'7 - v̂/ ,ŷ cXj- 7̂  x̂ -«E?// 6" -/f*ry?. sfrs-\y £ BORING NO. A/ -

PAQE ^ OF

flR30096«»



BORING LOG TETRA TECH NUS, INC
PROJECT ttwtfV x^) /r/x^T BORING NO
PROJECT NO. 75":? r ^̂

ELEVATION DRILLER
WATER LEVEL DATA FIELD GEOLOGIST 5.
(DATE. TIME i CONDITIONS)

(FTI
LMB1M

/</& 77

Mw

?**•

*>*,J

XV.

$>*•*,

V. C.

<•*&

****

.

,&{'-/&-)

REMARKS BORING NO. /*"
PAGE ^ OF

W00965



BORING LOG TETRA TECH NUS, INC

PROJECT xvfxjjsx̂ r ?/n /ST BORING NO
PROJECTNO. 7-5̂ 25" DATE

ELEVATION DRILLER
WATER LEVEL DATA FIELD GEOLOGIST 5
(DATE. TIME 4 CONDITIONS)

(FT.I

<yj
•f

h-frri

.ii.

XC-

&-&-/&

00 Si. •/
//**'--

70 /

REMARKS BORING NO. /̂ '

PAGE V__ OF

flR300966
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H/o -

Summary MP Casing Log Date: Ued Mag 05 01:11:23 1993 Page: 1
Job No. UB780 Tetra Tech NUS Well No. HN-1D
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5Tetra Tech NUS, Inc.
BEDROCK

WELL No.: HN-06D
MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-06D

PROJECT No.: 7525 DRILLER:
SITE:

D. Taylor. M. Stawas DATE COMPLETED: 03/23/99

CrossleyFarm DRILLING METHOD: ODEWAir-Rotary NORTHING: 406704.92
GEOLOGIST: Seth PeiopKo DEV. METHOD: Sub. Pump EASTING: 2594429.48

Ground Elevation • 640.87 FT
Datum: MSL

111=111 =
I|
'— , ———

I

\\
fj

i.

#

t ——— l

s~

i ——

i ——

ŵ -
i ——

4 ———————

4 ———————

4 ———————

4 ———————

— Elevation / Height of Top of Surface Casing: 644.82 FT

— Elevation / Height of TOD of Riser: 644.66 FT

— I.D. of Surface Casing: 5.75 inch

Type of Surface Casing: steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 1 o FT
Schedule 40 PVC

— I.D. of Perm. Casing: 4 inch

Type of Perm. Casing: Steel

— Borehole Diameter: 8" to 145', 6" to 155.5', 4" io 189'

— Elevation / Depth TPP of Ro<?K; 138.5 FT

— Elevation / Depth Bottom of PernLgasjpg: 155 FT

i — Type of Backfill: Cement/Bentonite Grout

— Elevation / Depth of Seal: 1 48 FT

— Type of Seal: Grout Baskets at 150' and 148'
with DSI 3/8" Shur-Plug Bentonfte Pellets atop baskets

— Elevation / Depth of Top of Filter Pack: -NA-

— Elevation / Depth of TOP of Screen: 155FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 inch x 10 FT

I.D. of Screen: 2 Inch

— Type of Filter Pack: -N.A.-

— Elevation / Depth 9f Bottom of Screen : 185FT

Elevation / Deplhj3f_Bottom of Filter Pack: -NA-

Type Of Backfill Below Well: 185-189 FT»Caved Formations!
Material

Elevation / Total Depth of Borehole: 189 FT

AR300969



It Tetra Tech NUS, Inc. WELL No.: HN-07D

BEDROCK MONITORING WELL SHEET
PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-07D
PROJECT No.: 7525 DRILLER:
SITE:

D.Taylor DATE COMPLETED: 12/29/98
CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 406477.84

GEOLOGIST: Joseph Gray DEV. METHOD: Sub. Pump EASTING: 2593229.15

Ground Elevation « 640.87 FT
Datum: MSL

— a ——————

- I

1\
1

^
t —

in

mt —————

M ———————

1 ———
* ————

y
i —

4 ———————

— Elevation / Height of TOD of Surface Casino: 643.84 FT

— Elevation / Height of Top of Riser: 643.60 FT

— I.D. of Surface Casing: 5-75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— I.D. of Perm. Casing: 6 inch

Type of Perm. Casing: Steel

— Borehole Diameter: 10" from 0-152', 6" to 302'

— Elevation / Depth TOD of Rock: 41 FT

— Elevation / Depth Bottom of Perm. Casino: 149.5 FT

— Type of Backfill: Cement/Bentonite Grout

— Elevation / Depth of Seal: 206 FT

— Type of Seal: DSI 3/8" Shur-Plug Bentontte
Pellets

, — Elevation / Depth of Top of Filter Pack: 225 FT

— Elevation / Depth of Top of Screen: 230 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

—— Type of Filter Pack: DSI Millersville #1 Filter Sand

— Elevation / Depth of Bottom of Screen: 240 FT

Elevation / Depth of Bottom of Filter Pack: 252 FT

Type of Backfill Below Well: 252-275 FT-DSI 3/8" Shur-
Plug Bentonlte Pellets, 275-302 FT-Cement/Bentonite Grout

Elevation / Total Depth of Borehole: 302 FT

AR300970



It Tetra Tech NUS, Inc.
OVERBURI

WELL No.: HN-oas
DEN MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-O8S

PROJECTNo.: 7525 DRILLER:
SITE:

D.Taylor DATE COMPLETED: 11/18/98
CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 404948.56

GEOLOGIST: RobertGood DEV. METHOD: Sub. Pump EASTING: 2593933.84

Ground Elevation * 598.28 FT
Datum: MSL

ĵ
%

\\
\

^

^

4 ———————

E
i ——

4 ———————

— Elevation / Height of Top of Surface Casing: 600.91 FT

— Elevation / Height of Top of Riser: 600.62 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— Borehole Diameter: 6 Inch

— Type of Backfill: Cement/Bentonite Grout

— Elevation / Depth of Seal: 13 FT

— Type of Seal: DSI 3/8 Inch Shur-Plug
Bentonrte Pellets

— Elevation / Depth of Top of Fitter Pack: 16.5 FT

— Elevation / Depth of Top of Screen: 20 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.01 0 Inch x 1 o FT

I.D. of Screen: 2 Inch

— Type of Fitter Pack: DSI Millersville #1 Fitter
Sand

— Elevation / Depth of Bottom of Screen: so FT

Elevation / Depth of Bottom offitter Pack: 31 FT

Type of Backfill Below Well: 31 -32 FT - Caved
Formational Material

Elevation / Total Depth of Borehole: 32 FT

flR30097l
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Tetra Tech NUS, Inc. WELL No.: HN-09S

BEDROCK MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-09S

PROJECTNO.: 7525 DRILLER:
SITE:

M.Stawas DATE COMPLETED: 01/21/99
CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 410354.44

GEOLOGIST: Joseph Gray DEV. METHOD: Sub. Pump EASTING: 2594092.75

Ground Elevation •= 924.1 0 FT
Datum: MSL

Il| = lll =

I- — * —————I I

^\
, ————

,*-

1 ————

1 ————

w=̂
\ ————

•* —————I
'<•

:'•

*

* ————

1 —————

4 ———————

— Elevation / Height of Top of Surface Casinq: 927.54 FT

— Elevation / Height of Top of Riser: 927.23 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— I.D. of Perm. Casing: 6 Inch

Type of Perm. Casing: Steel

— Borehole Diameter: 10" from 0-35', 6" to 102'

— Elevation / Depth Top of Rock: 33 FT

— Elevation / Depth Bottom of Perm. Casino: 35 FT

— Type of Backfill: Cement/Bentonite Grout

— Elevation / Depth of Seal: 31 FT

— Type of Seal: DSI 3/8" Shur-Plug Bentonite
Pellets

— Elevation / Depth of TOD of Filter Pack: 42 FT

— Elevation / Depth of Top j>f Screen: 45 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

—— Type of Filter Pack: DSI Millersville #1 Filter Sand

— Elevation / Depth of Bottom of Screen: 60 FT

Elevation / Depth of Bottom of Filter Pack: 64 FT

Type of Backfill Below Well: 64-86 FT=DSI 3/8" Shur-Plug
Bentonite Pellets, 86-102 FT=CemenVBentonite Grout

Elevation / Total Depth of Borehole: 1 02 FT

AR300972



T̂ Tetra Tech NUS, Inc. WELL No.: HN-091
BEDROCK MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-091

PROJECTNo.: 7525 DRILLER:
SITE:

M.stawas DATE COMPLETED: 01/21/99
CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 410352.14

GEOLOGIST: Joseph Gray DEV. METHOD: Sub. Pump EASTING: 2594079.86

Ground Elevation - 923.69 FT
Datum: MSL
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— Elevation / Heiaht of TOD of Surface Casing: 927.18 FT

— Elevation / Height of Top of Riser: 926.91 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— I.D- of Perm. Casing: 6 Inch

Type of Perm. Casing: Steel

— Borehole Diameter: 10" from 0-43', 6" to 150'

— Elevation / Depth Top of Rock: 35 FT

1 — Elevation / Depth Bottom of Perm. Casina: 43 FT

— Type of Backfill: Cement/Bentonite Grout

— Elevation / Depth of Seal: 67 FT

— Type of Seal: DSI 3/8" Shur-Plug Bentonite
Pellets

— Elevation / Deptĥ of Top of Fitter Pack: 72 FT

— Elevation /Depth of Top of Screen: 75 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

—— Type of Filter Pack: DSI Millersville #1 Fitter Sand

— Elevation /Depth of Bottom of Screen: 85 FT

Elevation / Depth of Bottom of Fitter Pack: 91 FT

Type of Backfill Below Well: 91-100 FT-DSI 3/8" Shur-
Plug Bentonite Pellets, 100-150 FT«Cement/Bentonite Grout

Elevation / Total Depth of Borehole: 1 so FT

AR300973
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Tetra Tech NUS, Inc. WELL No.: HN-10S
OVERBURDEN MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-10S

PROJECT No.: 7525 DRILLER:
SITE:

D.Taylor DATE COMPLETED: 03/17/99
CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 409290.64

GEOLOGIST: Vince Shickora DEV. METHOD: Sub. Pump EASTING: 2592960.29

Ground Elevation = 823.09 FT
Datum: MSL
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— Elevation / Heiaht of Top of Surface Casing: 829.50 FT

— Elevation / Height of Top of Riser: 825.63 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 1 0 FT
Schedule 40 PVC

— Borehole Diameter: 6 Inch

— Type of Backfill: Cement/Bentonite Grout

— Elevation / Depth of Seal: 40 FT

— Type of Seal: DSI 3/8 Inch Shur-Plug
Bentonite Pellets

— Elevation / Deoth of Top of Fitter Pack: 44.5 FT

i — Elevation / Depth of Top of Screen: 47 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

—— Type of Fitter Pack: DSI Millersville #1 Filter
Sand

— Elevation / Depth of Bottom of Screen: 57 FT

Elevation / Depth of Bottom of FiftexPack: 57.5 FT

Type of Backfill Below Well: 31-32 FT = Caved
Formational Material

Elevation / Total Depth of Borehole: 61 FT

AR300971*
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Tetra Tech NUS, Inc. WELL No.: HN-10M
BEDROCK MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-101

PROJECTNO.: 7525 DRILLER:
SITE:

M. Stawas DATE COMPLETED: 03/24/99
CrossleyFarm DRILLING METHOD: ODEX/Air-Rotary NORTHING: 409284.97

GEOLOGIST: SethPelepko DEV. METHOD: Sub. Pump EASTING: 2592944.55

Ground Elevation = 820.85 FT
Datum: MSL
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— Elevation / Height of Top of Surface Casing: 823.57

— Elevation / Height of Top of Riser: 823.25

— I.D. of Surface Casing: 6 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D of Riser: 2 Inch

Type of Riser: 2 Inch x 1 o FT
Schedule 40 PVC

— I.D. of Perm. Casing: 6 Inch

Type of Perm. Casing: Steel

— Borehole Diameter: 10" to 53', 8" to 70', 6" to 150'

— Elevation / Depth Top of Rock: 63 FT

— Elevation / Depth Bottom of Perm. Casino: 70 FT

— Type of Backfill: Cement/Bentonite Grout

— Elevation / Depth of Seal: SOFT

— Type of Seal: Bentonite Slurry

— Elevation / Depth of Top of Fitter Pack: 65 FT

— Elevation / Depth of Top of Screen: 71 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

— Type of Fitter Pack: DSI Millersville #1 Filter Sand
and Silica Quartz #1 Fitter Sand

— Elevation / Depth of Bottom of Screen: 81 FT

Elevation / Depth of Bottoni of Filter Pack: 86 FT

Type of Backfill Below Well: HN-1012 Construction Backfill

_ Elevation / Total Depth of Borehole: 1 so FT

AR30097S



It Tetra Tech NUS, Inc. WELL No.: HN-1012
BEDROCK MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-101

PROJECTNO.: 7525 DRILLER:
SITE:

M.stawas DATE COMPLETED: 03/24/99
CrossleyFarm DRILLING METHOD: ODEX/Air-Rotary NORTHING: 409284.97

GEOLOGIST: Seth Pelepko DEV. METHOD: Sub. Pump EASTING: 2592944.55

Ground Elevation = 820.85 FT
Datum: MSL
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— E}evation / Height of Top of Surface Casing: 823.57

— Elevation / Height of Top of Riser: 823.28

— I.D. of Surface Casing: 6 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 inch

Type of Riser: 2 Inch x 1 0 FT
Schedule 40 PVC

— I.D. of Perm. Casing: 6 inch

Type of Perm. Casing: Steel

— Borehole Diameter: 10" to 53'. 8" to 70', 6" to 150'

— Elevation / Depth Too of Rock: 63 FT

— Elevation / Depth Bottom of Perm. Casing: 70 FT

— Type of Backfill: HN-1 011 Construction Backfill

— Elevation / Depth of Seal: 86 FT

— Type of Seal: DSI 3/8" Shur-Plug Bentonite
Pellets

— Elevation / Depth of Top of Filter Pack: 1 05 FT

— Elevation / Depth of Top of Screen: 1 12 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 inch x 10 FT

I.D. of Screen: 2 Inch

—— Type of Filter Pack: DSI Millersville #1 Filter Sand
and Silica Quartz #1 Fitter Sand

— Elevation / Depth of Bottom of Screen: 122 FT

Elevation / Depth of Bottom of Filter Pack: 1 32 FT

Type of Backfill Below Well: 132-150 FT=DSI 3/8" Shur-
Plug Bentonite Pellets

Elevation / Total Depth of Borehole: 150 FT

AR300976



Tb Tetra Tech NUS, Inc. WELL No.: HN-10D
BEDROCK MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-10D

PROJECTNo.: 7525 DRILLER:
SITE:

D. Taylor DATE COMPLETED: 03/02/99
CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 409277.48

GEOLOGIST: SethPelepko DEV METHOD: Sub. Pump EASTING: 2592920.99

Ground Elevation « 819.30 FT
Datum: MSL
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— Elevation / Height of Top of Surface Casing: 822.32 FT

— Elevation / Height of Top of Riser: 822 .07 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 inch x 10 FT
Schedule 40 PVC

— I.D. of Perm. Casing: 6 Inch

Type of Perm. Casing: Steel

— Borehole Diameter: 10" from 0-154', 6" to 302'

— Elevation / Depth Top of Rock: 55 FT

— Elevation / Depth Bottom of Perm. Casing: 1 52 FT

— Type of Backfill: Cement/Bentonite Grout

— Elevation / Depth of Seal: 202 FT

— Type of Seal: DSI 3/8" Shur-Plug Bentonite
Pellets

— Elevation / Depth of Top of Fitter Pack: 235 FT

— Elevation / Depth of Top of Screen: 247 FT

1 — Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

—— Type of Filter Pack: Silica Quartz *1 Filter Sand

— Elevation /Depth of Bottom of JJcreen: 257 FT

Elevation / Depth of Bottom of Filter Pack: 262 FT

Type of Backfill Below Well: 262-265 FT-DSI 3/8" Shur-
Plug Bentonite Pellets, 265-302 FT«Cement/Bentonrte Grout

Elevation / Total Depth of Borehole: 302 FT

RR300977



Tb Tetra Tech NUS, Inc. WELL No.: HN-11S
OVERBURDEN MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-11S
PROJECTNO.: 7525 DRILLER:
SITE:

M.Stawas DATE COMPLETED: 01/25/99

CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 408502.34
GEOLOGIST: Seth Peiepko DEV. METHOD: Sub. Pump EASTING: 2592570.09

Ground Elevation * 755.67 FT
Datum: MSL
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— Elevation / Height of TOD of Surface Casing: 758.65 FT

— Elevation / Height of Top of Riser: 758.25 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— Borehole Diameter: 6 Inch

— Type of Backfill: Cement/Bentonite Grout

— Elevation / Depth of Seal: 38 FT

— Type of Seal: DSI 3/8 Inch Shur-Plug
Bentonite Pellets

1 — Elevation / Depth of Top of Filter Pack; 42 FT

— Elevation /De_pth of Top of S_c_reen: 45 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

— Type of Filter Pack: DSI Millersville #1 Filter
Sand

— Elevation / Depth of Bottom of Screen: 55 FT

Elevation / Depth of Bottom of Filter Pack: 57 FT

Type of Backfill Below Well: 57-59 FT=DSI 3/8 Inch Shur
Plug Bentonite Pellets, 59-61 FT=Caved Formational Material

Elevation / Total Depth of Borehole: 61 FT

RR300978



It Tetra Tech NUS, Inc. WELL No.: HN-HI
BEDROCK MONITORING WELL SHEET

PROJECT: Crossl«y Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-111

PROJECTNo.: 7525 DRILLER:
SITE:

M.stawas DATE COMPLETED: 02/17/99
CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 408486.70

GEOLOGIST: seth Peiepko DEV, METHOD: Sub. Pump EASTING: 2592564.40

Ground Elevation * 755.51 FT
Datum: MSL
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— Elevation / Height of Top of Surface Casing: 758.66 FT

— Elevation / Height of Top of Riser: 758.28 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 1 0 FT
Schedule 40 PVC

— I.D. of Perm. Casing: 6 Inch

Type of Perm. Casing: Steel

— Borehole Diameter: 1 0" from 0-83' , 6" to 1 50'

— Elevation / Depth Top of Rock: 71 FT

1 — Elevation / Depth Bottom of Perm. Casino: 83 FT

— Type of Backfill: CemenUBentonite Grout

i — Elevation / Depth of Seal: 80 FT

— Type of Seal: DSI 3/8" Shur-Plug Bentonite
Pellets

i — Elevation / Depth of Top of Filter Pack: 109 FT

— Elevation / Depth of TOD of Screen: 1 14 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 5 FT

I.D. of Screen: 2 Inch

—— Type of Filter Pack: DSI Millersville #1 Filter Sand
and Silica Quartz #1 Fitter Sand

— Elevation / Depth of Bottom of Screen: 119FT

Elevation / Depjhjrf Bottom of Fitter Pack: 123.5 FT

Type Of Backfill Below Well: 123.5-150 FT=DSI 3/8" Shur-
Plug Bentonite Pellets

— Elevation / Total Depth of Borehole: 1 so FT

RR3009T?



Summary MP Casing Log Date: Ued May 05 01:16:25 1999 Page: 1
Job No. UB780 Tetra Tech NUS Well No. HN-11Q
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Tetra Tech NUS, Inc. WELL No.: HN-12S
OVERBURDEN MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-12S

PROJECTNo.: 7525 DRILLER:
SITE:

M.stawas DATE COMPLETED: 01/07/99
CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 408535.41

GEOLOGIST: sethPelepko DEV. METHOD: Sub. Pump EASTING: 2593307.67

Ground Elevation * 882.69 FT
Datum: MSL
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— Elevation / Height of Top of Surface Casina: 885.70 FT

— Elevation / Height of Top of Riser: 884.55 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— Borehole Diameter: 6 Inch

— Type Of Backfill: Cement/Bentonrte Grout

— Elevation / Derrth of Seal: 38.5 FT

— Type of Seal: DSI 3/8 Inch Shur-Plug
Bentonite Pellets

— Elevation / Depth of Top of Filter Pack: 42 FT

— Elevation / Depth of Top of Screen: 45 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0-010 Inch x 10 FT

I.D. of Screen: 2 Inch

—— Type of Filter Pack: DSI Millersville #1 Filter
Sand

— Elevation / Depth of Bottom of Screen: 65 FT

Elevation / Depth of Bottom of Filter Pack: 69 FT

Type of Backfill Below Well: 69-81 FT-DSl 3/8 Inch Shur
Plug Bentonite Pellets

Elevation / Total Depth of Borehole: 81 FT

AR30098I



Tt Tetra Tech NUS, Inc. WELL No.: HN-121
BEDROCK MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-121

PROJECTNO.: 7525 DRILLER:
SITE:
GEOLC

M.Stawas DATE COMPLETED: 02/08/99
CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 408535.63

GIST: Seth Pelepko

Ground Elevation = 882.22 FT
Datum: MSL
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3D: Sub. Pump EASTING: 2593292.21

— Elevation / Height of Top of Surface Casing: 885.04 FT

— Elevation / Height of Top of Riser: 884.48 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— I.D. of Perm. Casing: 6 Inch

Type of Perm. Casing: Steel

— Borehole Diameter: 10" from 0-80'. 6" to 150'

— Elevation / Depth TOD of Rock: 68 FT

— Elevation / Depth Bottom of Perm. Casinq: 79 5 FT

— Type of Backfill: Cement/Bentonrte Grout

— Elevation / Depth of Seal: 94 FT

— Type of Seal: DSI 3/8" Shur-Plug Bentonite
Pellets

— Elevation / Depth of Top of Filter Pack: 1 1 0 FT

— Elevation / Depth of Top of Screen: 1 1 8 FT

' — Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 5 FT

I.D. of Screen: 2 Inch

—— Type of Filter Pack: Filter Sil Silica Quartz #0 Filter
Sand (110-11 2.5'), DSI Millersville #1 Filter Sand (to 1 45')

— Elevation / Depth of Bottom of Screen: 1 38 FT

Elevation / Depth of Bottom of Filter Pack: 145 FT

Type of Backfill Below Well: 145-149 FT*DSI 3/8" Shur-
Plug Bentonite Pellets. 149-150 FT=Caved Formational Material

Elevation / Total Depth of Borehole: 150 FT

ftR300982



T̂ Tetra Tech NUS, Inc. WELL No.: HN-12D

BEDROCK MONITORING WELL SHEET
PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-12D

PROJECTNo.: 7525 DRILLER:
SITE:

M.Stawas DATE COMPLETED: 02/11/99
CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 408532.32

GEOLOGIST: Seth Pelepko DEV. METHOD: Sub. Pump EASTING: 2593277.23

Ground Elevation - 881 .30 FT
Datum: MSL
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— Elevation / Height of Top of Surface Casing: 884.64 FT

— Elevation / Height of Top of Riser: 884.1 1 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— I.D. of Perm. Casing: 6 Inch

Type of Perm. Casing: Steel

— Borehole Diameter: 10" from 0-152'. 6" to 305'

— Elevation / Depth Top of Rock: 49 FT

— Elevation / Depth Bottom of Perm. Casino: 152 FT

— Type of Backfill: Cement/Bentonrte Grout

— Elevation / Depth of Seal: 240.5 FT

— Type of Seal: DSI 3/8" Shur-Plug Bentonite
Pellets

— Elevation / Depth of Top of Filter Pack: 260.5 FT

— Elevation / Depth of Top of Screen: 275 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 5 FT

I.D. of Screen: 2 Inch

—— Type of Filter Pack: Silica Quartz *1 Filter Sand

— Elevation / Depth of Bottom of Screen: 305 FT

Elevation / Depth of Bottom of Filter Pack: 305 FT

Type of Backfill Below Well: -N.A.-

Elevation / Total Depth of Borehole: 3O5 FT



It Tetra Tech NUS, Inc. WELL No.: HN-13S

OVERBURDEN MONITORING WELL SHEET
PROJECT: Crossley Farm RI/FS

PROJECTNo.: 7525
SITE:
GEOLC

Crossley Farm
GIST: Robert Good

Ground Elevation * 613.46 FT
Datum: MSL
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D.Taylor DATE COMPLETED: 11/30/98

ETHOD: Air-Rotary NORTHING: 406126.46
DD: Sub. Pump EASTING: 2591683.50

— Elevation / Height of Top of Surface Casing: 613.48 FT

— Elevation / Height of Top of Riser: 613.20 FT

— I.D. of Surface Casing: 8 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 1 0 FT
Schedule 40 PVC

— Borehole Diameter: 10 Inch

— Type of Backfill: Cement/Bentonite Grout

— Elevation / Depth of Seal: 1 o FT

— Type of Seal: DSI 3/8 Inch Shur-Plug
Bentonite Pellets

— Elevation / Depth of Top of Filter Pack: 12 FT

— Elevation / Depth of Top of Screen: 15 FT

1 — Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

—— Type of Filter Pack: DSI Millersville #1 Filter
Sand

— Elevation / Depth of Bottom of Screen: 25 FT

Elevation / Depth of Bottom of Filter Pack: 25 FT

Type Of Backfill Below Well: 25-27 FT= Caved Formational
Material

Elevation / Total Depth of Borehole: Jl D O Q Q Q Qaff T



It Tetra Tech NUS, Inc.
BEDROCK

PROJECT: Crossley Farm RI/FS

PROJECTNo.: 7525
SITE: Crossley Farm

GEOLOGIST: Joseph Gray

Ground Elevation « 612.93 FT
Datum: MSL

\>.

lll=lll = S
WELL No.: HN-131

MONITORING WELL SHEET
DRILLING Co.: Hardin-Huber BORING No.: HN-131
DRILLER: D.Tayior DATE COMPLETED: 12/29/98
DRILLING METHOD: Air-Rotary NORTHING: 406118.37
DEV. METHOD: Sub. Pump EASTING: 2591695.57
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— Elevation / Height of Top of Surface Casing: 61 2 .98 FT

— Elevation / Height of Top of Riser: 612.60 FT

— I.D. of Surface Casing: 8 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 inch x 10 FT
Schedule 40 PVC

— I.D. of Perm. Casing: 6 inch

Type of Perm. Casing: steel

— Borehole Diameter: 10" from 0-31', 6" to 202'

— Elevation / Depth Top of Rock: 25 FT

— Elevation / Depth Bottom of Perm. Casino: 30 FT

— Type of Backfill: Cement/Bentonite Grout

— Elevation / Depth of Seal: 25 FT

— Type of Seal: DSI 3/8" Shur-Plug Bentonite
Pellets

— Elevation / Depth of Top of Filter Pack: 33 FT

— Elevation / Depth of Top of Screen: 35 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.01 0 Inch x 10 FT

I.D. of Screen: 2 Inch

—— Type of Fitter Pack: DSI Millersville #1 Filter Sand

— Elevation /Depth of Bottom of Screen: 45 FT

Elevation / Depth of Bottom of Filter Pack: 55.5 FT

Type of Backfill Below Well: 55.5-64 FT-DSI 3/8' Shur-
Plug Bentonite Pellets, 64-202 FT*=Cement/Bentonite Grout

Elevation / Total Depth of Borehole: 202 FT

HR300985
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Tetra Tech NUS, Inc. WELL No.: HN-13D
BEDROCK MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS

PROJECTNo.: 7525
SITE:

DRILLING Co.: Hardin-Huber BORING No.: HN-13D
DRILLER: D.Taylor DATE COMPLETED: 02/05/99

CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 406109.96

GEOLOGIST: SethPelepko DEV. METHOD: Sub.Pump EASTING: 2591706.69

Ground Elevation - 612.17 FT
Datum: MSL

Hl=lll =|
•

I\
I

S

i —————

« ————— ,

in — *~~
i ———

\
|

1
•

'4

4 ———————

— Elevation / Height of Top of Surface Casing: 61 2.22 FT

— Elevation / Height of Top of Riser: 612.02 FT

— I.D. of Surface Casing: 8 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 1 o FT
Schedule 40 PVC

— I.D. of Perm. Casing: 6 Inch

Type of Perm. Casing: Steel

— Borehole Diameter: 1 0" from 0-153', 6" to 378'

— Elevation /Depth Top of Rock: 27 FT

— Elevation / Depth Bottom of Perm. Casina: 149 FT

— Type of Backfill: Cement/Bentonrte Grout

— Elevation / Depth of Seal: 308 FT

— Type of Seal: Bentonite Slurry

— Elevation / Depth of Top of Filter Pack: 338 FT

— Elevation / Depth of Top of Screen: 360 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 inch x 10 FT

I.D. of Screen: 2 inch

— Type of Filter Pack: Filter Sil Industrial Quartz #0
Filter Sand(338-345'),DSI Millersville #1 Filter Sand(to 375.5')

— Elevation / Depth of Bottom of Screen: 370 FT

Elevation / Depth of Bottom of Filter Pack: 375,5 FT

Type of Backfill Below Well: 375.5-378 FT=Caved
Formational Material

Elevation / Total Depth of Borehole: 378 FT

flR300986



Tb Tetra Tech NUS, Inc.
OVERBURl

WELL No.: HN-14S
DEN MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-14S

PROJECTNo.: 7525 DRILLER:
SITE:

M. stawas DATE COMPLETED: 11/04/98
CrossleyFarm DRILLING METHOD: Mud-Rotary NORTHING: 403870.00

GEOLOGIST: SethPeiepko DEV. METHOD: Sub. Pump EASTING: 2592719.88

Ground Elevation = 657.45 FT
Datum: MSL
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— Elevation / Height of Top of Surface Casing: 660.25 FT

— Elevation / Height of Top of Riser: 660.1 2 FT

— I.D. of Surface Casing: 5.75 inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— Borehole Diameter: 6 Inch

—— Type of Backfill: Cement/Bentonrte Grout

— Elevation / Depth of Seal: 62 FT

— Type of Seal: DSI 3/8 Inch Shur-Plug
Bentonite Pellets

— Elevation / Depth of Top of Filter Pack: 77 FT

— Elevation / Depth of Top of Screen: 80 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length. 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

— Type of Filter Pack: DSI Millersville #1 Filter
Sand

— Elevation / Depth of Bottom of Screen: 100 FT

Elevation / Depth of Bottom of Filter Pack: 100.5 FT

Type of Backfill Below Well: 100.5-102 FT- Caved
Formational Material

Elevation / Total Depth of Borehole: 102 FT

flR300987
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Tetra Tech NUS, Inc. WELL No.: HN-141
OVERBURDEN MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-141
PROJECTNo.: 7525 DRILLER:
SITE:

C.Ellison DATE COMPLETED: 10/30/98
CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 403880.18

GEOLOGIST: Seth Pelepko DEV. METHOD: Sub. Pump EASTING: 2592729.34

Ground Elevation = 657.23 FT
Datum: MSL
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— Elevation / Height of Top of Surface Casing: 659 94 FT

— Elevation / Height of Top of Riser: 659.88 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— Borehole Diameter: 10" from 0-148.5', 6" to 152.5'

— Type of Backfill: Cement/Bontonrte Grout

— Elevation / Depth of Seal: 127 FT

— Type of Seal: DSI 3/8 Inch Shur-Plug
Bentonite Pellets

— Elevation / Depth of Top of Filter Pack: 134 FT

— Elevation / Depth of TOP of Screen: 1 37 FT

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

—— Type of Fitter Pack: Silica Quartz #1 Filter Sand

— Elevation / Depth of Bottom of Screen: 152 FT

Elevation / Depth of Bottom of Filter Pack: 1 52.5 FT

Type of Backfill Below Well: -N.A.-

Elevation /Total Depth of Borehole: 152.5 FT

AR300988



Tb Tetra Tech NUS, Inc.
BEDROCK

WELL No.; HN-14D
MONITORING WELL SHEET

PROJECT; Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-14D

PROJECTNO.: 7525 DRILLER:
SITE:

M.Stawas DATE COMPLETED: 12/02/98
CrossleyFarm DRILLING METHOD: Mud-Rotary/Air-Rotary NORTHING: 403859.67

GEOLOGIST: RobertGood DEV. METHOD: Sub. Pump EASTING: 2592713.19

Ground Elevation » 657.81 FT
Datum: MSL
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— Elevation / Height of Top of Surface Casing: 660.49 FT

— Elevation / Height of Top of Riser: 660.35 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 1 0 FT
Schedule 40 PVC

— I.D. of Perm. Casing: 6 Inch

Type of Perm. Casing: steel

— Borehole Diameter: 10" from 0-284', 6" to 376.5'

— Elevation / Depth Top of Rock: 284 FT

— Elevation / Depth Bottom of Perm. Casino: 282 FT

• — Type of Backfill: Cement/Bentonite Grout

— Elevation /Depth of Seal: 302 FT

— Type of Seal: Bentonite Slurry

— Elevation / Depth of Top of Filter Pack: 334 FT

— Elevation / Depth of Top of Screen: 343 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 inch

— Type of Filter Pack: DSI Millersville#1 Fitter
Sand

— Elevation / Depth of Bottom of Screen: 373 FT

Elevation / Depth of Bottom of Fitter Pack: 376.5 FT

Type of Backfill Below Well: -N.A -

Elevation / Total Depth of Borehole: 376 5 FT

AR300989
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Tetra Tech NUS, Inc. WELL No.: HN-15S
OVERBURDEN MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-15S
PROJECTNo.: 7525 DRILLER:
SITE:
GEOLC

D.Taylor DATE COMPLETED: 01/12/99

CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 408244.39

GIST: RobertGood

Ground Elevation = 842.16 FT
Datum: MSL

^

DEV. METH

Ii
Ii

ft —————

4 ———————

~̂

4 ———————

m~. —————— |

m* —————

£

^

^

| ———————

4 ———————

DD: Sub. Pump EASTING: 2594314.68

— Elevation / Height of Top of Surface Casinq: 845.16 FT

— Elevation / Height of Top of Riser: 844.87 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— Borehole Diameter: 6 inch

— Elevation / Depth of Seal: 40 FT

— Type of Seal: DSI 3/8 Inch Shur-Plug
Bentonite Pellets

— Elevation / Depth of Top of Filter Pack: 44 FT

— Elevation / Depth of Top of Screen: 47 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

—— Type of Fitter Pack: DSI Millersville#1 Fitter
Sand

— Elevation / Depth of Bottom of Screen: 57 FT

Elevation / Depth of Bottom of Filter Pack: 62 FT

Type of Backfill Below Well: -N.A.-

Elevation / Total Depth of Borehole: 62 FT

flR300990



T̂ Tetra Tech NUS, Inc. WELL No.: HN-151

BEDROCK MONITORING WELL SHEET
PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-151

PROJECTNo.: 7525 DRILLER:
SITE:
GEOLO

D. Taylor DATE COMPLETED: 02/1 8/99
CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 408230.07

GIST: Robert Good

Ground Elevation = 840.56 FT
Datum: MSL
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DD: Sub. Pump EASTING: 2594312.13

— Elevation / Heiaht of Top of Surface Casino: 843.40 FT

— Elevation / Height of Top of Riser: 843.04 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 1 0 FT
Schedule 40 PVC

— I.D. of Perm. Casing: 6lnch

Type of Perm. Casing: Steel

— Borehole Diameter: 10" from 0-93', 6" to 205'

— Elevation / Depth Top of Rock: 80 FT

— Elevation / Depth Bottom of Perm. Casino: 92.5 FT

— Type of Backfill: Cement/Bentonrte Grout

— Elevation / Depth of Seal: 154.5 FT

• — Type of Seal: DSI 3/8" Shur-Plug Bentonite
Pellets

— Elevation / Depth of Top of Filter Pack: 174.5 FT

— Elevation / Depth iof Top of Screen: 185 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

—— Type of Filter Pack: DSI Millersville #1 Fitter
Sand

— Elevation / Depth of Bottom of Screen: 205 FT

Elevation / Depth of Bottom of Filter Pack: 205 FT

Type of Backfill Below Well: -N.A -

Elevation / Total Depth of Borehole: 205 FT

RR30099I
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Tetra Tech NUS, Inc. WELL No.: HN-15D

BEDROCK MONITORING WELL SHEET
PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-15D

PROJECTNo.: 7525 DRILLER:
SITE:

D.Taylor DATE COMPLETED: 02/18/99
CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 408220.91

GEOLOGIST: Robert Good DEV. METHOD: Sub. Pump EASTING: 2594301 .15

Ground Elevation « 839.1 1 FT
Datum: MSL

HI = HI =I '

II
f ————

t ————

X-

i ————

4 ——————— ,

\T\ —— *~~
i ————

1̂M4 ———————
1i-

^

i ————

4 ———————

— Elevation / Height of Top of Surface Casing: 841 .91 FT

— Elevation / Height of Top of Riser: 841 .67 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: steel

— Type of Surface Seal: Concrete

— t.D. of Riser: 2 Inch

Type of Riser: 2 Inch x. 10 FT
Schedule 40 PVC

— I.D. of Perm. Casing: 6 Inch

Type of Perm. Casing: Steel

— Borehole Diameter: 10" from 0-153', 6" to 302'

— Elevation / Depth Top of Rock: 78 FT

— Elevation / Depth Bottom of Perm. Casino: 151 FT

— Type of Backfill: Cement/Bentonrte Grout

— Elevation /Depth of Seal: 158 FT

— Type of Seal: DSI 3/8" Shur-Plug Bentonite
Pellets

— Elevation / Depth of TOP of Fitter Pack: 244 FT

— Elevation / Depth of Top of Screen: 259 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

—— Type of Filter Pack: #0 Quartz Fitter Sand
(244-2451), DSI Millersville #1 Fitter Sand(to 281')

— Elevation / Depth of Bottom of Screen: 269 FT

Elevation / Depth of Bottom of Filter Pack: 281 FT

Type of Backfill Below Well: DSI 3/8" Shur-Plug Bentonite
Pellets

Elevation / Total Depth of Borehole: 302 FT

AR300992



"It
h "̂

Tetra Tech NUS, Inc. WELL No.: HN-16S

OVERBURDEN MONITORING WELL SHEET
PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-16S

PROJECTNo.: 7525 DRILLER:
SITE:

M.Stawas DATE COMPLETED: 12/04/98
CrossleyFarm DRILLING METHOD: Hollow Stem Auger NORTHING: 402006.76

GEOLOGIST: Seth Pelepko DEV. METHOD: Sub. Pump EASTING: 2593411.62

Ground Elevation = 568.99 FT
Datum: MSL
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— Elevation / Height of Top of Surface Casing: 571 .58 FT

— Elevation / Height of Top of Riser: 571 .38 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— Borehole Diameter: 8 Inch

— Type of Backfill: Cement/Bentonite Grout

— Elevation / Depth of Seal: 3 FT

— Type of Seal: DSI 3/8 Inch Shur-Plug
Bentonite Pellets

— Elevation / Depth of Top of Fitter Pack: 4.5 FT

— Elevation / Depth of Top of Screen: 6 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

—— Type of Fitter Pack: DSI Millersville *1 Filter
Sand

— Elevation / Depth of Bottom of Screen: 1 6 FT

Elevation / Depth of Bottom of Filter Pack: 19 FT

Type of Backfill Below Well: 19-20 FT-Auger Center
Material

Elevation / Total Depth of Borehole: 20 FT

AR300993
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Tetra Tech NUS, Inc. WELL No.: HN-161
OVERBURDEN MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-161

PROJECTNo.: 7525 DRILLER:
SITE:

M.Stawas DATE COMPLETED: 12/03/98
CrossleyFarm DRILLING METHOD: Mud-Rotary NORTHING: 402013.96

GEOLOGIST: Seth Pelepko DEV. METHOD: Sub. Pump EASTING: 2593402.55

Ground Elevation = 569.24 FT
Datum: MSL
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— Elevation / Heioht of Top of Surface Casing: 571 .72 FT

— Elevation / Height of Top of Riser: 571 .61 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 1 0 FT
Schedule 40 PVC

— Borehole Diameter: 6 Inch

— Type of Backfill: Cement/Bentonite Grout

— Elevation / Depth of Seal: 129.5 FT

— Type of Seal: Bentonite Slurry

, — Elevation / Depth of Top of Filter Pack: 144.5 FT

— Elevation / Depth of Top of Screen. 150 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

—— Type of Fitter Pack: DSI Millersville #1 Fitter
Sand

— Elevation / Depth of Bottom of Screen: 1 70 FT

Elevation / Depth of Bottom of Fitter Pack: 1 70.5 FT

Type of Backfill Below Well: 170.5-173.5 FT=Caved
Formational Material

Elevation /Total Depth of Borehole: 173.5 FT

AR300991*
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Tetra Tech NUS, Inc. WELL No.: HN-16D

OVERBURDEN MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-16D

PROJE
SITE:
GEOLO

2TNo.: 7525 DRILLER: M.Stawas DATE COMPLETED: 02/11/99
CrossleyFarm DRILLING METHOD: Mud-Rotary/Air-Rotary NORTHING: 402020.16

GIST: SethPelepko

Ground Elevation = 569.52 FT
Datum: MSL
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3D: Sub. Pump EASTING: 2593394.88

— Elevation / Height of Top of Surface Casing: 572.51 FT

— Elevation / Height of Top of Riser: 572.34 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— I.D. of Perm. Casing: 6 Inch

Type of Perm. Casing: Steel

— Borehole Diameter: 10" from 0-196.5', 6" to 250'

— Elevation / Depth Top of Rock: 241 .5 FT

— Elevation / Depth Bottom of Perm. Casino: 196.5 FT

— Type of Backfill: Cement/Bentonite Grout

— Elevation / Depth of Seal: 155 FT

— Type of Seal: DSI 3/8" Shur-Plug Bentonite
Pellets

— Elevation / Depth of Top of Filter Pack: 176 FT

— Elevation / Depth of Top of Screen: 196 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 5 FT

I.D. of Screen: 2 Inch

—— Type of Filter Pack: DSI Millersville#1 and #3
Filter Sand

— Elevation / Depth of Bottom of Screen: 206 FT

Elevation / Depth of Bottom of Filter Pack: 206 FT

Type of Backfill Below Well: 206-250 FT=Caved
Formational Material

Elevation / Total Depth of Borehole: 250 FT

flR300995
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Tetra Tech NUS, Inc. WELL No.: HN-17S

OVERBURDEN MONITORING WELL SHEET
PROJECT: Crossley Farm Rl/FS DRILLING Co.: Hardin-Huber BORING No.: HN-17S

PROJECTNO.: 7525 DRILLER:
SITE:

D.Taylor DATE COMPLETED: 11/16/98
CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 397599.23

GEOLOGIST: Vince Shickora DEV. METHOD: Sub. Pump EASTING: 2595050.96

Ground Elevation = 503.92 FT
Datum: MSL
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— Elevation / Heiaht of Top of Surface Casino: 507.42 FT

— Elevation / Height of Top of Riser: 507.07 FT

— I.D. of Surface Casing; 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— Borehole Diameter: 6 Inch

— Type of Backfill: Cement/Bentonite Grout

— Elevation /Depth of Seal: 2.5 FT

— Type of Seal: DSI 3/8 Inch Shur-Plug
Bentonite Pellets

— Elevation / Depth of Top of Fitter Pack: 6 FT

— Elevation / Depth of Top of .Screen: 9 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

— Type of Fitter Pack: DSI Millersville #1 Fitter
Sand

— Elevation / Depth of Bottom of Screen: 19 FT

Elevation / Depth of Bottom of Fitter Pack: 1 9 FT

Type of Backfill Below Well: 19-22 FT=Caved Formational
Material

Elevation / Total Depth of Borehole: 22 FT

AR300996



"It Tetra Tech NUS, Inc.
BEDROCK

WELL No.: HN-171
MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-171

PROJE

SITE:
GEOLC

CTNo.: 7525 DRILLER: D.Taylor DATE COMPLETED: 12/28/98
CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 397598.83

GIST: VinceShickora

Ground Elevation = 504.38 FT
Datum: MSL
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DD: Sub. Pump EASTING: 2595063.00

— Elevation / Height of Top of Surface Casing: 507.53 FT

— Elevation / Height of Top of Riser: 506.98 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 1 o FT
Schedule 40 PVC

— I.D. of Perm. Casing: 6 Inch

Type of Perm. Casing: steel

— Borehole Diameter: 10" from 0-51', 6" to 151'

— Elevation / Depth Top of Rock: 40 FT

— Elevation / Depth Bottom of Perm. Casino: 51 FT

— Type of Backfill: Cement/Bentonrte Grout

— Elevation / Depth of Seaj: 45 FT

— Type of Seal: DSI 3/8" Shur-Plug Bentonite
Pellets

— Elevation / Depth of Top of Filter Pack: 65 FT

• — Elevation / Depth of Top of Screen: 68 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

—— Type of Fitter Pack: DSI Millersville *1 Filter Sand

— Elevation / Depth _pf_ Bottom of Screen: 78 FT

Elevation / Depth of Bottom of Fitter Pack: 85 FT

Type of Backfill Below Well: 85-96 FT-DSI 3/8" Shur-Plug
Bentonite Pellets, 96-151 FT*Cement/Bentonite Grout

— Elevation / Total Depth of Borehole: 151 FT
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It Tetra Tech NUS, Inc. WELL No.: HN-18S
OVERBURDEN MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.. HN-18S

PROJECTNO.: 7525 DRILLER:
SITE:

D. Taylor DATE COMPLETED: 02/01/99

CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 409505.33

GEOLOGIST: RobertGood DEV. METHOD: Sub.Pump EASTING: 2593177.72

Ground Elevation - 846.62 FT
Datum: MSL

\vI
•

\II
4 ———————

s*~

4 — —— —

I
i;

*

—— sJ

—————

^ ————

— Elevation / Height of Top of Surface Casing: 849.30 FT

— Elevation / Height of Top of Riser: 849. 14 FT

— t.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— Borehole Diameter: 6 Inch

— Type of Backfill: Cement/Bentonite Grout

— Elevation / Depth of Seal: 19 FT

— Type of Seal: DSI 3/8 Inch Shur-Plug
Bentonite Pellets

— Elevation / Depth of Top of Filter Pack: 22 FT

— Elevation / Depth of Top of Screen: 25 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

— Type of Filter Pack: DSI Millersville #1 Filter
Sand

— Elevation /Depth of Bottom of Screen: 45 FT

Elevation / Depth of_Bpttom of Filter Pack: 46 FT

Type of Backfill Below Well: -N A-

Elevation / Total Depth of Borehole: 46 FT
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T̂ Tetra Tech NUS, Inc.
OVERBURE

WELL No.: HN-191

3EN MONITORING WELL SHEET
PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-191
PROJECTNO.: 7525 DRILLER:
SITE:

D.Taylor DATE COMPLETED: 03/26/99

CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 408623.37
GEOLOGIST: RobertGood DEV. METHOD: Sub. Pump EASTING: 2593724.85

Ground Elevation « 873.98 FT
Datum: MSL

I

4 ———————

^

4 ———————

1
I
•

4
I ———————

4 ———————

— Elevation / Height of Top of Surface Casing: 876.69 FT

— Elevation / Height of Top of Riser: 876.59 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— Borehole Diameter: 8" from 0-43.5', 6 " to 1 72'

— Type of Backfill: Cement/Bentonite Grout

— Elevation / Depth of Seal: 78 FT

— Type of Seal: DSI 3/8" Shur-Plug Bentonite
Pellets

— Elevation / Depth of Top of Filler Pack: 84 FT

— Elevation / Depth of Top of Screen: 90 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

— Type of Filter Pack: DSI Millersville #1 Filter Sand

— Elevation / Depth of Bottom of Screen: 100 FT

Elevation / Depth of Bottom, of Filter Pack: 105 FT

Type of Backfill Below Well: 105-125 FT-DSI 3/8" Shur-
Plug Bentonite Pellets. 125-1 72 FT=Cement/Bentonite Grout

Elevation / Total Depth of Borehole: 1 72 FT
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It Tetra Tech NUS, Inc. WELL No.: HN-20S

OVERBURDEN MONITORING WELL SHEET

PROJECT: Crossley Farm Rl/FS DRILLING Co.: Hardin-Huber BORING No.: HN-201

PROJE
SITE:
GEOLC

3TNo.: 7525 DRILLER: D.Taylor DATE COMPLETED: 04/07/99
CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 408564.24

GIST: Seth Pelepko

Ground Elevation = 872.46 FT
Datum: MSL

DEV. METHt

t

7$

1
L

4 ————————

~̂

* —— — ———

B-* ———

;

'it-

4 ———————

1 ———————

* ———————

3D: Sub. Pump EASTING: 2593675.86

— Elevation / Height of Top of Surface Casino: 875.60 FT

— Elevation / Height of Top of Riser: 875.36 FT

— I.D. of Surface Casing: 5 75 inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— Borehole Diameter: 8" from 0-60', 6 " to 195'

— Type of Backfill: Cement/Bentonite Grout

— Elevation / Depth of Seal: 48 FT

— Type of Seal: Bentonite Slurry

— Elevation / Depth of Top of Filter Pack: GO FT

— Elevation / Depth of Top of Screen: 63.5 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

—— Type of Fitter Pack: DSI Millersville #1 Filter
Sand and Silica Quartz #1 Filter Sand

— Elevation / Depth of Bottom of Screen: 73.5 FT

Elevation / Depth of Bottom of Filter Pack: 75 FT

Type Of Backfill Below Well: 75-83 FT=DSI 3/8" Shur-Plug
Bentonite, 83-100 FT=C/B Grout, HN-20I Construction Backfill

Elevation / Total Depth of Borehole: 1 95 FT
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Tb Tetra Tech NUS, Inc.
OVERBURI

WELL No.: HN-201

DEN MONITORING WELL SHEET
PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-201

PROJECTNo.: 7525 DRILLER:
SITE:
GEOLC

D. Taylor DATE COMPLETED: 04/06/99

CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 408564.24
GIST: Robert Good

Ground Elevation * 872.46 FT
Datum: MSL
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4 ———————
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4 ———————
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———————

* ———————

DD: Sub. Pump EASTING: 2593675.86

— Elevation / Heiaht of TOD of Surface Casino: 875.60 FT

— Elevation / Height of Top of Riser: 875.35 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 1 0 FT
Schedule 40 PVC

— Borehole Diameter: 8" from 0-60', 6 " to 1 95'

— Type of Backfill: Cement/Bentonrte Grout and
HN-20S Construction Backfill

— Elevation / Depth of Seaj: 1 00 FT

— Type of Seal: DSI 3/8" Shur-Plug Bentonite
Pellets

, — Elevation / Depth of Top of FjjtgLPack: 107 FT

— Elevation / Depth of Top of Screen: 1 1 0 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

—— Type of Filter Pack: DSI Millersville #1 Filter Sand

— Elevation / Depth of Bottom of Screen: 120 FT

Elevation / Depth of Bottornof FitterPack: 1 26.5 FT

Type of Backfill Below Well: 126.5-137 FT-DSI 3/8" Shur-
Plug Bentonite Pellets, 137-195 FT-Cement/Bentonite Grout

Elevation / Total Depth of Borehole: 195 FT
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"It Tetra Tech NUS, Inc. WELL No.: HN-22S

BEDROCK MONITORING WELL SHEET
PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.; HN-221

PROJE
SITE:
GEOLO

3TNo.: 7525 DRILLER: D.Taylor DATE COMPLETED: 04/12/99
CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 409184.94

GIST: SethPelepko

Ground Elevation = 894.02 FT
Datum: MSL

"
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4 ———————

DD: Sub. Pump EASTING: 2593714.61

— Elevation / Height of Top of Surface Casing: 897.05 FT

— Elevation / Height of Top of Riser: 896 83 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— I.D. of Perm. Casing: -N.A.-

Type of Perm. Casing: -N.A -

— Borehole Diameter: 8" from 0-60', 6" to 152'

— Elevation / Depth Top of Rock: 50 FT

— Elevation / Depth Bottom of Perm. Casino: -N.A.-

— Type of Backfill: Cement/Bentonite Grout

— Elevation / Depm_of_Sea|: 54.5 FT

— Type of Seal: DSI 3/8 Inch Shur-Plug
Bentonite Pellets

— Elevation / Depth of Top of Filter j'ack: 64.5 FT

— Elevation / Depth of TOD of Screen: 68 FT

' — Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D. of Screen: 2 Inch

— Type of Filter Pack: Silica Quartz #1 Filter Sand
(64.5-78.5'), Filter Sil #0 Industrial Quartz Filter Sand (to 92')

— Elevation / Depth of Bottom of Screen: 78 FT

Elevation / Depth of Bottom of Filter Pack: 92 FT

Type of Backfill Below Well: HN-22I Construction Backfill

Elevation / Total Depth of Borehole: 152 FT
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It Tetra Tech NUS, Inc. WELL No.: HN-221
BEDROCK MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-221

PROJECTNo.: 7525 DRILLER:
SITE:

D. Taylor DATE COMPLETED: 04/09/99

CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 409184.94
GEOLOGIST: vlnce Shickora DEV. METHOD: Sub. Pump EASTING: 2593714.61

Ground Elevation = 894.02 FT
Datum: MSL
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— Elevation / Heiaht of Top of Surface Casing: 897.05 FT

— Elevation / Height of Top of Riser: 896.78 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— I.D. of Perm. Casing: -N.A.-

Type of Perm. Casing: -N.A-

— Borehole Diameter: 8" from 0-60', 6" to 195'

— Elevation / Depth Top of Rock: 50 FT

— Elevation / Depth Bottom of Perm. Casinq: -NA-

— Type Of Backfill: Cement/Bentonrte Grout
and HN-22S Construction Backfill

E Elevation / Depth of Seal: 1 22 FT

Type of Seal: DSI 3/8 Inch Shur-Plug
Bentonite Pellets

Elevation / Depth of Top of Filter Pack: 1 27 FT

— Elevation / Depth of TOD of Screen: 1 32 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x 10 FT

I.D of Screen: 2 Inch

I —— Type of Filter Pack: DSI Millersville #1 Filter
Sand

— Elevation / Depth of Bottom of Screen: 142 FT

Elevation / Depth of '.Bottom of Filter Pack: 1 46 FT

Type of Backfill Below Well: 146-151 FT=DSI 3/8 Inch
Shur-Plug Bentonite, 151-152 FT=Caved Formational Material

— Elevation / Total Depth of Borehole: 152 FT
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It Tetra Tech NUS, Inc. WELL No.: HN-231
OVERBURDEN MONITORING WELL SHEET

PROJECT: Crossley Farm RI/FS DRILLING Co.: Hardin-Huber BORING No.: HN-231

PROJECTNO.: 7525 DRILLER:
SITE:
GEOLC

D.Taylor DATE COMPLETED: 04/27/99

CrossleyFarm DRILLING METHOD: Air-Rotary NORTHING: 408709.59
GIST: Seth Pelepko

Ground Elevation = 873.16 FT
Datum: MSL
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3D: Sub. Pump EASTING: 2593793.58

— Elevation / Height of Top of Surface Casinq: 876.01 FT

— Elevation / Height of Top of Riser: 875.84 FT

— I.D. of Surface Casing: 5.75 Inch

Type of Surface Casing: Steel

— Type of Surface Seal: Concrete

— I.D. of Riser: 2 Inch

Type of Riser: 2 Inch x 10 FT
Schedule 40 PVC

— Borehole Diameter: 6 Inch

— Type of Backfill: Cement/Bentonite Grout

— Elevation / Depth of Seal: 85 FT

— Type of Seal: DSI 3/8 Inch Shur-Plug
Bentonite Pellets

— Elevation / Depth of TOP of Filter Pack: 95 FT

— Elevation / Depth of TOP of Screen: 100 FT

— Type of Screen: Schedule 40 PVC

Slot Size x Length: 0.010 Inch x S, 10 FT

I.D. of Screen: 2 Inch

' —— Type of Filter Pack: DSI Millersville #1 Filter Sand
and Silica Quartz #1 Filter Sand

— Elevation / Depth of Bottom of Screen: 125FT

Elevation / Depth of Bottom of Filter Pack: 1 32 FT

Type of Backfill Below Well: 125-130 FT=5' PVC Riser
Sump

Elevation / Total Depth of Borehole: 1 32 FT

AR30I006
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CONVERSION FACTORS, ABBREVIATED WATER-QUALITY UNITS,
AND VERTICAL DATUM

Length

inch (in.) 25.40 millimeter
foot (ft) 0.3048 meter
mile (mi) 1.609 kilometer

Volume

gallon per minute (gal/min) 0.00006309 cubic meter per second

Abbreviated water-quality unit used in report:
|0,g/L, micrograms per liter

Sea level: In this report, "sea level" refers to the National Geodetic Vertical Datum of 1929—a geodetic
datum derived from a general adjustment of the first-order level nets of the United States and Canada,
formerly called Sea Level Datum of 1929.
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Evaluation of Geophysical Logs, Phase I,
for Crossley Farms Superfund Site,

Berks County, Pennsylvania

by Randall W. Conger

ABSTRACT

Twenty-one wells were drilled at Crossley Farms Superfund Site between December 15,1987,
and May 1,1988, to define and monitor the horizontal and vertical distribution of ground-water
contamination emanating from a suspected contaminant source area (Blackhead Hill). Eight well
clusters were drilled on or near the Crossley Site and three well clusters were drilled at locations
hydrologically down gradient from the site. Depths of wells range from 21 to 299 feet below land
surface. These wells were installed in saprolite in shallow, intermediate, and deep water-producing
zones of the fractured bedrock aquifer.

Borehole-geophysical and video logging were conducted between April 24,1997, and May 8,
1997, to determine the water-producing zones, water-receiving zones, zones of vertical flow, borehole
depth, and casing integrity in each well. This data and interpretation will be used to determine the
location of the well intake for the existing open-hole wells, which will be retrofitted to isolate and
monitor water-producing zones and prevent further cross-contamination within each open borehole,
and identify wells that may need rehabilitation or replacement.

Caliper and video logs were used to locate fractures, inflections on fluid-temperature and fluid-
resistivity logs indicated possible fluid-bearing fractures, and fiowmeter measurements verified
these locations. Single-point-resistance and natural-gamma logs provided information on
stratigraphy. After interpretation of geophysical logs, video logs, and driller's notes, all wells will be
constructed so that water-level fluctuations can be monitored and discrete water samples collected
from shallow, intermediate, and deep water-bearing zones in each well.

Geophysical logs were run on seven bedrock and two deep bedrock wells. Gamma logs were run
on 10 bedrock wells. Twenty-two wells were inspected visually with the borehole video camera for
casing integrity.
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INTRODUCTION

The Crossley Farms Superfund Site is about 20 mi northeast of Reading, in the community of
Huffs Church in Hereford Township, Berks County, Pa. (fig. 1). The Crossley Site boundaries are
not delineated but are assumed to be the extent of the ground-water contamination plume
previously documented near Blackhead Hill (Halliburton NUS, 1995).

At the Crossley Farms Superfund Site, illegal wastes were reported to be disposed of at the
abandoned quartzite quarry and nearby areas on title top of Blackhead Hill during the mid-1960's to
the mid-1970*s (Halliburton NUS, 1995). In the early 1980*8, nearby residents complained about the
quality of their well water. In 1983, ground-water samples collected by the Pennsylvania
Department of Environmental Resources and Roy F. Weston, Inc. indicated some residential wells
were contaminated with trichloroethylene (TCE) and lesser concentrations of tetrachloroethene
(PCE). Additional sampling identified TCE as the principal contaminant at concentrations as great
as 22,857 ug/L in residential well water. Nearby affected residential wells are currently (1996)
equipped with carbon filters at the point of use.

In 1987-88, a hydrogeologic assessment was conducted at the Crossley Farms Superfund Site by
Roy F. Weston, Inc. and IT Corporation (Roy F. Weston/TT, 1988). They conducted soil gas surveys,
drilled 21 monitor wells in proximity to the site, and concluded the source of the TCE was from the
top of Blackhead Hill, probably near the abandoned quarry and borrow-pit area (Halliburton NUS,
1995). To delineate the extent of ground-water contamination, a Focused Feasibility Study (FFS)
and Remedial Investigation/Feasibility Study (RI/FS) currently are being conducted by Brown and
Root Environmental (B&R), formerly Halliburton NUS Inc., to better characterize the nature and
extent of hazardous contamination and evaluate remedial options for the contaminated residential
wells.

This report evaluates borehole-geophysical and video logs run by the U.S. Geological Survey
(USGS) in 21 boreholes at Crossley Farms Superfund Site, 1 private well adjacent to the site, and
1 well in downtown Bally (table 1, fig. 1). This report identifies one or more fluid-bearing zones in
each borehole and describes problems with the integrity of the casing on the basis of geophysical and
video-log data. Borehole video logs were run in all boreholes. Caliper, natural-gamma, single-point-
resistance, fluid-resistivity, fluid-temperature, and borehole-flow (heat-pulse-flowmeter) logs were
run in seven boreholes. Caliper, borehole video, natural-gamma, single-point-resistance, fluid-
resistivity, and fluid-temperature logs were run in one borehole. A natural-gamma log was run in
three boreholes. A cross reference between USGS borehole-identification numbers and B&R
borehole-identification numbers and a list of logs run in each borehole are shown in table 1.
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Figure 1. Locations of boreholes logged at the Crossley Farms Superfund Site, Berks County,
Pennsylvania.
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Table 1. Boreholes togged at Crossley Farms Superfund Site,
Berks County, Pennsylvania
[B, borehole-video log; C, caliper log; G, natural-gamma log;
R, single-point-resistance log; F, fluid-resistivity log;
T, fluid-temperature log; V, borehole-flow measurement]

U.S. Geological
Survey borehole-

identification
number
BE-1562
BE-1563
BE-1564
BE-1565
BE-1566
BE-1567
BE-1568
BE-1569
BE-1570
BE-1571
BE-1572
BE-1573
BE-1574
BE-1575
BE-1576
BE-1577
BE-1578
BE-1579
BE-1580
BE- 1581
BE-1582
BE-1583
BE-1584

Brown and Root
Environmental Depth logged Geophysical logs
identification (feet) run
number
MW-8-R
MW-7-R
MW-7-DR
MW-6-R
MW-4-R
MW-5-R
MW-2-DR
MW-6-OB
MW-l-OB
MW-l-R
MW-l.l-OB
MW-1.2-OB
MW-2-OB
MW-2-R
MW-2.1-OB
MW-3-OB
MW-3-DOB
MW-4̂ )B
MW-5-OB
MW-5-DOB
MW-7-OB
Wetzel
92-17

121
94
122
94
233
299
302
37
56
162
41
44
26
50
60
23
69
21
33
100
58
278
435

B, C, G, R,
B, C, G. R,
B, C, G, R

B,G
B, G

B, C, G, R,
B, C. G, R,

B
B
B.G
B
B
B
B
B
B
B
B
B
B
B

B, C. G, R.
B, C, G, R,

F.T.V
F.T.V
,F.T

F.T.V
F.T.V

F.T.V
F.T.V
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Location and. Physiography of Site

The Crossley Farms Superfund Site is located in the Reading Prong Section of the New England
Physiographic Province. The upland area of Blackhead Hill is underlain by Precambrian gneiss and
Cambrian quartzite of the Hardystown Formation. The adjacent valley to the south and west is
underlain mainly by Cambro-Ordovician dolomite of the Leithsville Formation. Bedrock is overlain
by 30 to 120 ft of unconsolidated regolith (Roy F. Weston/IT, 1988).

Ground water moves through the pore spaces of the regolith and fractures in the bedrock.
Within the Leithsville Formation, the fractures have been enlarged because of dissolution and
weathering of the dolomite. Maps of the water table in the regolith indicate shallow ground water
probably moves radially to the south and west from the summit of Blackhead Hill. Maps of the
water table in the bedrock indicate a potential for ground-water movement from the quarry area to
the south and west (Roy F. Weston/IT 1988). Within the Leithsville Formation, hydraulic gradients
are much less steep than in the crystalline bedrock. Ground water apparently moves from
Blackhead Hill toward the valley; however, specific flow paths of ground water are difficult to
characterize because they can be affected greatly by the anisotropy of the fractured bedrock and
heterogeneity of water-bearing zones.

Borehole-Geophysical Logs

Geophysical logs provide information on location of fractures and water-bearing and water-
receiving zones (caliper and video log), intervals of vertical borehole flow (fluid-resistivity and fluid-
temperature logs), quantification of borehole flow (heat-pulse flowmeter logs), lithologic correlation
(gamma and electric logs), and data on well construction (caliper and electric logs) where unknown.

Caliper logs provide a continuous record of average borehole diameter, which is related to
fractures, lithology, and drilling technique. Caliper logs are used to identify fractures and possible
water-producing openings and to correct other geophysical logs for changes in borehole diameter.
Correlation of caliper logs with fluid-resistivity and fluid-temperature logs is used to identify
fractures, water-producing zones, and water-receiving zones and to measure water velocity.

The natural-gamma or gamma log measures the natural-gamma radiation (photons) emitted
from all rocks. The most common sources of gamma radiation are uranium-2 38, thorium-232, their
daughter elements, and potassium-40. These radioactive elements are concentrated in clays by
adsorption, precipitation, and ion exchange. Fine-grained sediments such as shale or siltstone
usually emit more gamma radiation than sandstone, limestone, or dolomite. The gamma log can be
run in or out of water or casing. However, casing does reduce the gamma response. The gamma log
is used to correlate geologic units between wells (Keys, 1988).

The single-point-resistance log measures the electrical resistance of a formation between the
probe in a water-filled borehole below casing and an electrical ground at land surface. Generally,
electrical resistance increases with formation grain size and decreases with increasing borehole
diameter, water-bearing fractures, and increasing dissolved-solids concentration of borehole fluid.
The single-point-resistance log is used to correlate geology between wells and may help identify
formation water-bearing zones. (Keys and MacCary, 1971).

Fluid resistivity is the inverse of fluid conductivity. The fluid-resistivity log measures the
electrical resistivity of the water column in the well. The fluid-resistivity probe measures the
resistivity of borehole water between electrodes in the probe. Fluid-resistivity logs reflect changes in
the dissolved-solids concentration of the well water. Fluid-resistivity logs are used to identify water-
producing and water-receiving zones and to determine intervals of vertical borehole flow. Water-
producing and water-receiving zones are usually identified by distinct changes in resistivity.
Intervals of vertical borehole flow are usually identified by a low-resistivity gradient between a
water-producing and a water-receiving zone. Also, zones of salt-water intrusion and some types of
contaminant plumes can be identified.
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Fluid-temperature logs provide a continuous record of the vertical variation in temperature of
the water in a borehole. Temperature logs are used to identify water-producing and water-receiving
zones and to determine zones of vertical borehole flow. Intervals of vertical borehole flow are
characterized by little or no temperature gradient (Williams and Conger, 1990).

The direction and rate of any movement of water in the borehole was determined by the use of a
heat-pulse flowmeter. The heat-pulse flowmeter operates by heating a small sheet of water between
two sensitive thermistors (heat sensors). A measurement of direction and rate is computed when a
peak temperature is recorded by one of the thermistors. The range of flow measurement is about
0.01-1.5 gal/min in a 2- to lO-in.-diameter borehole (Conger, 1996).

All flow measurements were conducted under ambient conditions. The flowmeter can measure
flow only if pressure head differences exist between water-producing zones in the borehole.

Some heat-pulse-flowmeter measurements may be influenced by (1) an incomplete seal between
the borehole and heat-pulse flowmeter and (2) contributions of water from storage within the
borehole. If the seal between the borehole and flowmeter is not complete, some water can bypass the
flowmeter, resulting in flow measurements that are less than the actual rate. When flowmeter
measurements are conducted under pumping conditions, some measurements of flow rate may be
affected if the water level in the borehole has not stabilized. When drawdown has not completely
stabilized, a portion of the discharge water is contributed from storage within the borehole rather
than from the aquifer. Although the heat-pulse flowmeter is a calibrated probe, the data are used
primarily as a relative indicator to identify water-producing and water-receiving zones.

Borehole television logging was conducted by lowering a waterproof video camera down the
borehole and recording the image on video tape. The depth indicated on the video log may not
correspond exactly to the geophysical logs because of some minor slippage of the television cable.
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EVALUATION OF BOREHOLE-GEOPHYSICAL LOGS

The locations of boreholes logged are shown on figure 1. The reference measuring point for all
geophysical and video logs is land surface. Depth of wells, casing lengths, and water levels at the
time of logging are given in feet below land surface (table 2).

Table 2. Well depth, casing length, and depth to water for boreholes logged by the U.S. Geological
Survey at Crossley Farms Superfund Site, Berks County, Pennsylvania
[ft, feet]

U.S. Geological
Survey borehole-

identification
number

BE-1562
BE-1563
BE-1564
BE-1565
BE-1566
BE-1567
BE-1568
BE-1569
BE-1570
BE-1571
BE-1572
BE- 1573
BE-1574
BE-1575
BE-1576
BE-1577
BE-1578
BE-1579
BE-1580
BE- 1581
BE -1582
BE-1583
BE-1584

Depth of well
below land
surface

(ft)

121
94
122
94
232
299
302
37
56
162
41
44
26
50
60
23
69
21
33
100
58
278
435

Length of casing
and screen
below land
surface

(ft)
76
58
108
94
228
196
56
37
56

undetermined1
41
44
26

undetermined1
60
23
69
21
33
100
58
256
54

Open (O) or
screened (S)
interval below
land surface

(ft)
76-121 (O)
58-94 (O)
108-122 (O)
collapsed
228-233 (O)
196-299 (O)
56-302 (O)
29-37 (S)
46-56(5)

31-41 (S)
34-44(8)
16-26 (S)

50-60 (S)
13-23 (S)
49-69 (S)
U-21 (S)
23-33 (S)
82-100 (S)
38-58 (S)
56-278 (O)
54-435 (O)

Depth to water
below

land surface
(ft)

13.07
47.50
47.76
49.33
57.05
33.91
24.07
20.8
20.0
27,15
31.9
39.3
dry
26.5
40.3

.5
30.2
1.7
24.1
55.1
49.2
31.98
3.64

Date
water level
measured

4/24/97
4/25/97
4/25/97
4/25/97
4/25/97
4/25/97
5/2/97
5/2/97
5/8/97
5/7/97
5/8/97
5/8/97
5/6/97
5/6/97
5/8/97
5/6/97
5/6/97
5/6/97
6/8/97
5/8/97
5/6/97
5/6/97
5/8/97

1 Unable to determine visually; water cloudy.
2 Apparent casing depth.
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BE-15fl2 (MW-8-R)

The caliper log shows the total depth of the borehole is 121 it and it is cased with 6-in.-diameter
casing (fig. 2). The static water level was 13.07 ft bis (below land surface). The single-point-
resistance log shows steel casing to 76 ft bis. The caliper log shows major fractures at 98-102 and
118-121 ft bis and several minor fractures throughout the open-hole interval. The fluid-resistivity
log shows a change in slope at approximately 76 ft bis that correlates to a minor fracture shown on
the caliper log. The video log shows the borehole water becomes slightly cloudy below casing, more
cloudy at 91 ft bis, then visibility declines to zero near the bottom of the borehole. Under ambient
conditions, the heat-pulse flowmeter measured upward borehole flow at 86, 96, and 108.5 ft bis
(table 3). The geophysical logs and the heat-pulse-flowmeter data indicate water enters the borehole
through the large fracture at 118-121 ft bis, moves upward, and exits the borehole through a small
fracture near the bottom of casing at 76 ft bis. If the water produced at the fracture at 118-121 ft bis
is contaminated, leaving this well as an open borehole may cross-contaminate the water-receiving
zone. A screen and sand placed at 111-121 ft bis would include the water-producing fractures at
118-121 ft bis.

Tables. Summary of heat-pulse-flowmeter
measurements for borehole BE-1562 (MW-8-R)
at Crossley Farms Superfund Site, Berks County,
Pennsylvania
[ft bis, feet below land surface; gal/min, gallons
per minute]

Depth
(ft bis)

70
86
96
108.5

Flow rate under
ambient
conditions
(gal/min)
no flow
0.20
.24
.27

Flow direction
under ambient
conditions

up
up
up
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BE-1563 (MW-7-R)

The caliper log shows the total depth of the borehole is 94 ft and it is cased with 6.25-in.-
diameter casing (fig. 3). The static water level was 47.50 ft bis. The single-point-resistance log shows
steel casing to 58 ft bis. The caliper log shows a fracture at 93 ft bis and only minor fractures
throughout the open-hole interval. The fluid-resistivity log shows a change in slope at 58-60 ft bis
that correlates to minor fractures on the caliper log. The video log shows the borehole water becomes
slightly cloudy near the bottom of casing. Under ambient conditions, the heat-pulse-flowmeter data
indicated upward borehole flow at 50, 56, 66, 74, and 84 ft bis (table 4). The geophysical logs and the
heat-pulse-flowmeter data indicate water enters the borehole through the fracture at 93 ft bis,
moves upward, and exits the borehole through a break in casing above 50 ft bis. If the water
produced by the fracture at 93 ft bis is contaminated, leaving this well as an unrepaired open
borehole may cross-contaminate the shallow water-producing zones. Screen and sand placed at
84-94 ft bis would include the water-producing zone at 93 ft bis.

Table 4. Summary of heat-pulse-flowmeter
measurements for borehole BE-1563 (MW-7-R)
at Crossley Farms Superfund Site, Berks County,
Pennsylvania
[ft bis, feet below land surface; gal/min, gallons
per minute]

Depth (n bis)

50
56
66
74
84

Flow rate
under ambient
conditions
(gal/min)
0.15
.13
.13
.09
.11

Flow direction
under ambient
conditions

up
up
up
up
up

10
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BE-1564 (MW-7-DR)

The caliper log shows the total depth of the borehole is 122 ft and it is cased with 6.25-in.-
diameter casing (fig. 4). The static water level was 47.76 ft bis. The single-point-resistance log shows
steel casing extends to 108 ft bis. The caliper log shows a major fracture at 115 ft bis. The single-
point-resistance log shows a spike at 115 ft bis that correlates to a fracture shown on the caliper log,
which indicates a water-producing zone. The video log shows the borehole water becoming slightly
cloudy in the open hole and a large horizontal fracture at 115 ft bis. A screen placed at 110-120 ft bis
would include the apparent water-producing zone at 115 ft bis.

BE-1565 (MW-6-R)

Only the gamma and video logs were run in this borehole. The static water level was
49.33 ft bis. The gamma log shows the total depth of the borehole is 94 ft bis (fig. 5). The borehole
video log shows the casing is in good condition and extends to at least 94 ft bis. The borehole has
completely collapsed below the casing; no open hole exists.

BE-1566 (MW-4-R)

The gamma and video logs were run in this borehole. The static water level was 57.05 ft bis. The
gamma log shows the total depth of the borehole is 232 ft bis and it is cased with steel to 228 ft bis
(fig. 6). The borehole-video log shows the casing is broken or cracked above a joint at 46 ft bis. The
video log identified fractures at 228-230 ft bis and a large vertical fracture at 232 ft bis. If water is
produced by fractures near the break in casing at 46 ft bis and is contaminated, leaving this well
unrepaired may cross-contaminate water-receiving zones. A screen placed at 228-232 ft bis would
include the current open-hole interval and restrict any vertical flow caused as a result of damaged
casing.
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NATURAL GAMMA, NATURAL GAMMA,
IN COUNTS PER SECOND IN COUNTS PER SECOND

EXPLANATION

STATIC WATER LEVEL

180

240

Figure 5. Borehole-geophysical log Figure 6. Borehole-geophysical log
for borehole BE-1565 (MW-6-R), for borehole BE-1566 (MW-4-R),
collected on April 25,1997, collected on April 25,1997,
Crossley Farms Superfund Site, Crossley Farms Superfund Site.
Berks County, Pennsylvania. Berks County, Pennsylvania.
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BK-1567 fMW-5-m

The caliper log shows the total depth of the borehole is 299 ft and it is cased with 6-in.-diameter
casing (fig. 7). The static water level was 33.91 ft bis. The single-point-resistance log shows steel
casing to 196 it bis. The caliper log shows fractures at 206 ft bis and only minor fractures
throughout the open-hole interval. The caliper log shows the bottom 9 ft of the borehole is filled with
soft sediment. The fluid-resistivity and fluid-temperature logs show a change in slope at 269 ft bis
that correlates to a minor fracture on the caliper log and may indicate a water-producing zone. The
video log shows the visibility of the borehole water becomes zero below 52 ft bis. Under ambient
conditions, the heat-pulse-flowmeter measurements indicated upward borehole flow at 199 and
220 ft bis and no flow at 241 and 258 ft bis (table 5). The geophysical logs and the heat-pulse-
flowmeter data indicate water enters the borehole through the fractures between 222 and 238 ft bis
moves upward and exits the borehole through fractures at approximately 196 ft bis. If the water
produced by the fractures at 222-238 ft bis is contaminated, leaving this well as an open borehole
may create cross-contamination of the deeper water-producing zones. A screen placed at 200-210 or
221-241 ft bis would include the water-receiving and water-producing zone at 204 or 222-238 ft bis,
respectively.

Table 5. Summary of heat-pulse-flowmeter
measurements for borehole BE-1567 (MW-5-R)
at Crossley Farms Superfund Site, Berks County,
Pennsylvania
[ft bis, feet below land surface; gal/min, gallons
per minute]

, Fiow direction
Depth (ft bis) unde'™bient UDderambient

190 no flow
199 0.10 up
220 .20 up
241 no flow
258 no flow
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BE-1568 (MW-a-DR)

The caliper log shows the total depth of the borehole is 302 ft and it is cased with 6-in.-diameter
casing (fig. 8). The static water level was 24.07 ft bis. The single-point-resistance log shows steel
casing to 56 ft bis. The caliper log shows numerous minor fractures throughout the open-hole
interval. The fluid-resistivity log shows a sudden change in slope at about 70 ft bis that correlates to
a minor fracture on the caliper log and may be indicative of lateral borehole flow. Under ambient
conditions, the heat-pulse-flowmeter measurements indicate minor upward borehole flow at 250,
264, 282, and 294 ft bis and no flow at 80,128, and 216 ft bis (table 6). The geophysical logs and the
heat-pulse-flowmeter data indicate water enters the borehole through the fractures at 286 and
300 ft bis, moves upward, and exits the borehole through fractures between 220 and 245 ft bis. If the
water produced by the fractures at 286 and 300 ft bis is contaminated, leaving this well as an open
borehole may create cross-contamination of the deeper water-producing zones. A screen placed at
220-245 ft bis or 250-300 ft bis would include the minor water-receiving and water-producing
fractures, respectively, at these intervals.

Table 6. Summary of heat-pulse-flowmeter
measurements for borehole BE-1568 (MW-2-DR)
at Crossley Farms Superfund Site, Berks County,
Pennsylvania
[ft bis, feet below land surface; gal/min, gallons
per minute]

Flow rate

80 no flow
128 no flow
216 no flow
250 0.06 up
264 .05 up
282 ,08 up
294 .05 up

BE-1569 (MW-6-OB)

Only the borehole-video log was run in this well. The log shows the total depth of the borehole is
37 ft bis and it is screened from 29 to at least 37 ft bis. The static water level was 20.8 ft bis. The
PVC casing is broken and misaligned at 3 ft bis and leaking below a joint at 19.5 ft bis. The video log
shows silt on the bottom of the well.

RE-1570 (MW-1-OB1

Only the borehole-video log was run in this well. The log shows the total depth of the borehole is
56 ft bis and it is screened with PVC from about 47 to 56 ft bis. The static water level was 20.0 ft bls.
The video log shows dirty joints at 7.4,17.4, and 36.7-46.7 ft bis, indicating locations of possible
seepage into the well. The video log shows an apparent high water-level mark (stain) at 13.7 ft bis,
staining possibly from iron or bacteria at 48 ft bis, and silt on the bottom at 56 ft bis.
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BE-157KMW-1-R)

The gamma and borehole-video logs were run in this borehole. The gamma log shows the total
depth of the borehole is 162 ft bis (fig. 9). The static water level was 27,15 ft bis. The video log could
not define depth of casing because of poor visibility. The video log shows the water becomes cloudy
below 60 ft bis, the borehole becomes visually out of plumb at 135 ft bis, and visibility becomes very
low at 150 ft bis to bottom. This borehole is the most contaminated with volatile organic compounds
(Halliburton, NUS, written commun., 1996).

NATURAL GAMMA,
IN COUNTS PER SECOND

0 70 140

EXPLANATION

STATIC WATER LEVEL

Rgure 9. Borehole-geophysical log for
borehole BE-1571 (MW-1-R), collected on
May 7,1997, Crossley Farms Superfund
Site, Berks County, Pennsylvania.
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BE-1572 (MW-l.l-OB)

Only the borehole-video log was run in this well. The log shows the total depth of the well is
41 ft bis and it is screened with PVC from 31 to 41 ft bis. The static water level was 31.9 ft bis. The
video log shows light-colored staining at 11.7 and 25-27 ft bis, indicating possible seepage into the
well. PVC casing threads are visible at the top of the PVC screen at 30.8 ft bis, indicating incomplete
tightening of the casing joint.

BE-1573 (MW-1.2-OB)

Only the borehole-video log was run in this well. The log shows the total depth of the well is
44 ft bis and it is screened from 34 to 44 ft bis. The static water level was 39.3 ft bis. The video log
shows an apparent high water mark at 22.6 ft bis and light-colored staining at 32.7 and 36 ft bis,
indicating locations of possible seepage into the well. Some type of debris and staining are located
just below water level at 39.3 ft bis, PVC casing threads are visible at the top of the screen at
34 ft bis, indicating incomplete tightening of the casing joint.

BE.1574 fMW-2-GBi

Only the borehole-video log was run in this borehole. The log shows the total depth of the well is
26 ft bis and it is screened with PVC from 15.8 to 25.8 ft bis. The borehole-video log shows the well
has dry, brown stains at 13.5,19.8, and 24.5 ft bis (may indicate previous water levels), an
undefined semicircle on the PVC screen at 20.5 ft bis, and debris on well bottom.

BE-1575 (MW.2-R1

Only the borehole-video log was run in this well. The log shows the total depth of the borehole is
50 ft bis. Thestatic water level was 26.5 ft bis. The video log could not define the depth of steel
casing because of poor visibility. The borehole-video log shows large openings and horizontal
fractures at 35 and 42 ft bis. The borehole is partially constricted at 42 ft bis because of shifting of
loose formation material.

BE-1576 (MW-2.1-GB)

Only the borehole-video log was run in this well. The log shows the total depth is 60 ft bis and it
is screened with PVC casing from approximately 50 to 60 ft bis. The static water level was
40.3 ft bis. The video log shows stains at 33.4, 39.2, and 45 ft bis that may indicate different static
water levels. The screen is slightly stained and dirty.

BE-1577 (MW-5-OB)

Only the borehole-video log was run in this well. The log shows the total depth is 23 ft bis and it
is screened with PVC casing from 13 to 23 ft bis. The static water level was 0.5 ff bis. An orange
paint-can cap had to be removed from the well before logging. The video log shows a very dirty
casing, debris at 15.5 ft bis, and sand and silt on the bottom of well.
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BE-1578 fltfW-a-DOB)

Only the borehole-video log was run in this well. The log shows the total depth is 69 ft bis and it
is screened with PVC casing from 49.5 ft bis to the visible bottom. The static water level was
30.2 ft bis. The borehole video log shows debris at 26 ft bis, possibly indicating a high water level.
The casing is chipped at 29.7 ft bis, debris is seen at 67.1 ft bis, and sand and silt on the bottom
appear to contain PVC shreds.

BE-1579 (MW-4-OB̂

Only the borehole-video log was run in this well. The log shows the total depth is 21 ft bis and it
is screened with PVC casing from 11 to 21 ft bis. The static water level was 1.7 ft bis. The borehole-
video log shows the well is clean with little debris or dirt and only slight sediment on the bottom.

BE-1580 (MW-5-OB)

Only the borehole-video log was run in this well. The log shows the total depth is 33 ft bis and it
is screened with PVC casing from 23 to 33 ft bis. The static water level was 24.1 ft bis. The borehole-
video log shows organic material growing on joint threads at 4.9 ft bis, moisture and possible
bacterial growth at the joint at 13 ft bis, and stain marks at 16.6,19.8, and 20.9 ft bis that may
indicate different static water levels. The FVC screen is stained and coated beginning at 26.2 ft bis
to bottom.

BK-1581 (MW-5-DOB)

Only the borehole-video log was run in this well. The log shows the total depth is 100 ft bis and
it is screened with PVC casing from approximately 80 to at least 100 ft bis. The static water level
was 55.1 ft bis. The borehole video log shows white material that may be the bentonite used to seal
the annulus between the borehole and the PVC casing coining from the joint at 52.5 ft bis. The video
shows possible bacteria staining below 59 ft bis that increases with depth. The PVC screen is
stained and partly coated or clogged for its entire length.

BE-1582 (MW-7-OB)

Only the borehole-video log was run in this well. The log shows the total depth is 58 ft bis and it
is screened with PVC casing from 38 to 58 ft bis. The static water level was 49.2 ft bis. The borehole-
video log indicates possible seepage from the joint at 28 ft bis. Joint threads are visible at the top of
the screen at 38 ft bis, indicating incomplete tightening. The video shows the casing is dirty and
stained the entire length, especially below 28 ft bis. The screen is dirty and shows unknown deposits
at 41.5 and 44 ft bis; some silt or sand is on the well bottom.
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BE-1583 (Wetzel)

The caliper log shows the total depth of the borehole is 278 ft and it is cased with 6-in.-diameter
casing (fig. 10). The single-point-resistance log shows steel casing to 56 ft bis. The static water level
was 31.98 ft bis. The caliper log shows only minor fractures throughout the open-hole interval and a
minor constriction at 269 ft bis. The caliper log shows the bottom 7 ft of the borehole is filled with
soft sediment. Under ambient conditions, the heat-pulse-flowmeter measurements indicated upward
borehole flow at 60, 80,100,150, 200, 250, and 260 ft bis (table 7). The borehole video shows near
zero visibility from water level to 82 ft bis, partial clearing near 82 ft bis, and poor visibility below
150 ft bis. The geophysical logs and the heat-pulse-flowmeter data indicate water enters the
borehole through the fractures below 260 ft bis, moves upward, and exits the borehole through
fractures at 84 and 57 ft bis. If the water produced by the fractures below 260 ft bis is contaminated,
leaving this well as an open borehole may create cross-contamination of the shallow aquifer. A
screen placed at 250-270 ft bis would include the water-producing fractures below 260 ft bis.

Table?. Summary of heat-pulse-flowmeter
measurements for borehole BE-1583 (Wetzel)
at Crossley Farms Superfund Site, Berks County,
Pennsylvania
[ft bis, feet below land surface; gal/min, gallons
per minute]

Flow rate ... .,_..
n^hn.h.1 under ambient d̂lrectton
Depth (tt **> conditions ""̂ LJ*1"1
_________(gal/mm) condltH)ns

60 DO flow
60 0.06 up
80 .09 up
100 .26 up
160 .43 up
200 .32 up
260 .32 up
260 .33 up
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BE-1584 (92-17)

The caliper log shows the total depth of the borehole is 435 ft and it is cased with 6-in.-diameter
casing to approximately 54 ft bis (fig. 11). The static water level was 3.64 ft bis. The caliper log
shows m̂ jor fractures at 54.5-59,162, and 276-278 ft bis and numerous minor fractures throughout
the open-hole interval. The fluid-resistivity and fluid-temperature logs show changes in slope at
approximately 60,110, and 320 ft bis. Under ambient conditions, the heat-pulse-flowmeter
measurements indicated upward borehole flow at 64, 70, 80, 124,150, 200, 264, 302, 350, and
401 ft bis; downward flow at 88 and 100 ft bis, and no flow at 420 ft bis (table 8). The borehole video
shows the water column is very cloudy with many suspended particles. Partial clearing does occur at
66-68 ft bis. The geophysical logs and the heat-pulse-flowmeter data indicate water enters the
borehole through the fractures below 400 ft bis, at 320, 276-278, and about 130 ft bis, moves
upward, and exits the borehole through fractures at 102-117 ft bis. Also, water enters the borehole
through fractures at 83 ft bis, moves upward and downward, and exits the borehole through
fractures at 59 and 102-117 ft bis, respectively. If the water produced by the fractures below
400 ft bis, at 320, at 276-278, and approximately 130 ft bis is contaminated, leaving this well as an
open borehole may create cross-contamination of the intermediate or shallow aquifer.

Tables. Summary of heat-pulse-flowmeter
measurements for borehole BE-1584 (92-17)
at Crossley Farms Superfund Site, Berks County,
Pennsylvania
[ft bis, feet below land surface; gal/min, gallons
per minute]

Depth (ft Ws)

64
70
80
88
100
124
150
200
264
302
350
401
420

Row rate
under ambient
conditions
(gal/min)
0.23
.07
.07
.28
.68
.80
.43
.38
.49
.42
.06
.06

no flow

Flow direction
under ambient
conditions

up
up
up
down
down
up
up
up
up
up
up
up
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CONCLUSIONS

This report identifies water-producing zones, water-receiving zones, and intervals of vertical
borehole flow and determines the condition of existing well construction by the use of geophysical
logs, heat-pulse-flowmeter data, and video logs. These data will help evaluate horizontal and
vertical distribution of any contaminated ground water migrating from known contaminant sources
and the integrity of existing wells.

Boreholes located off the Crossley Farms Superfund Site, BE-1562 (MW-8R), BE-1563 (MW-7R),
BE-1567 (MW-5R), and BE-1583 (Wetzel), are located down gradient from the Crossley Farms
Superfund Site near the base of Blackhead Ridge and show upward ambient borehole flow. In these
boreholes, water is produced through fractures between 90-270 ft bis, moves upward, and exits the
borehole through fractures between 55-200 ft bis, indicating that these boreholes are located in
areas of ground-water discharge.

Borehole BE-1568 (MW-2DR) is deep and shows only minor upward flow near the bottom.
BE-1571 (MW-1R), located on-site down gradient from the contaminant source, penetrates a
fracture zone, is high yielding, and is the most contaminated borehole.

Flowmetered boreholes BE-1562, BE-1563, BE-1564, BE-1567, BE-1568, and BE-1583 all show
minor vertical flow within the borehole. Generally, water is produced near the bottom of the
borehole, regardless of depth, moves upward, and exits the borehole through fractures near the
bottom of casing. The upper fluid-receiving fractures apparently depend on the depth of casing in
each borehole. Heat-pulse-flowmeter data indicate all boreholes penetrate one to three water-
bearing zones depending on well depth. Well yield apparently depends on chance interception of
interconnected water-producing fractures.

The video logs were useful for casing inspection, especially for PVC-screened wells. Screen
intervals were verified and potential construction problems were identified in several wells. The
video logs show that most wells were cloudy with poor visibility that may be partially a result of
logging activities. Visibility was so poor in wells BE-1571 and BE-1575 that depth of casing could
not be determined. The video log shows that BE-1566 (MW4-R) has broken casing at 46 ft bis.
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Evaluation of Geophysical Logs, Phase II,
November 1998 to May 1999,

at Crossley Farms Superfund Site,
Berks County, Pennsylvania

by Randall W. Conger

ABSTRACT
Between November 1998 and May 1999, geophysical logging was conducted in 29 boreholes at

the Crossley Farms Superfund Site, Hereford Township, Berks County, Pa., to determine the fluid-
producing zones, fluid-receiving zones, zones of vertical borehole flow, and casing depth. The wells
range in depth from 96 to 500 feet below land surface. Gamma logs only were collected in three
bedrock wells. The geophysical logging determined the placement of well screens and packers, which
allow monitoring and sampling of water-bearing zones in the fractured bedrock so that the
horizontal and vertical distribution of contaminated ground water migrating from known sources
could be determined. Geophysical logging included collection of caliper, video, fluid-temperature,
fluid-resistivity, single-point-resistance, natural-gamma, fluid-flow, and acoustic-televiewer logs.
Caliper and video logs were used to locate fractures, joints, and weathered zones. Inflections on fluid-
temperature and fluid-resistivity logs indicated possible water-bearing fractures, and flowmeter
measurements verified these locations. Single-point-resistance and natural-gamma logs provided
information on stratigraphy. After interpretation of geophysical, video logs, and drillers notes, 24 of
the wells were reconstructed such that water levels can be monitored and water samples collected
from discrete water-bearing fractures in each well.

INTRODUCTION
Commercial hazardous wastes were reportedly disposed of during the mid-1960's to the mid-

1970's at the abandoned quartzite quarry and nearby areas on Blackhead Hill at the Crossley Farms
Superfund Site1 (Halliburton NUS, 1995). The site is about 20 mi northeast of Reading, Pa., in the
community of Huffs Church in Hereford Township, Berks County (fig. 1).

In the early 1980's, homeowners near the Crossley Farms Superfund Site complained about the
quality of their well water. In 1983, ground-water samples collected by the Pennsylvania
Department of Environmental Resources and Roy F. Weston, Inc. indicated some residential wells
were contaminated with trichloroethylene (TCE) and tetrachloroethene (PCE). Additional sampling
identified TCE as the principal contaminant at concentrations as great as 22,800 [ig/L in residential
well water. Currently, about 50 residential wells that have been affected are equipped with carbon
filters at the point of use (Roy Schrock, U.S. Environmental Protection Agency, oral commun., 2000).

In 1987-88, a hydrogeologic assessment was conducted at the Crossley Farms Superfund Site by
Roy F. Weston, Inc., and IT Corporation (Roy F. Weston/IT, 1988). Weston conducted soil-gas surveys
and drilled 21 monitor wells in proximity to the site and concluded that the source of the TCE was
from the top of Blackhead Hill, probably near the abandoned quarry and borrow-pit area. To
delineate the extent of ground-water contamination, a Focused Feasibility Study (FFS) and
Remedial Investigation/Feasibility Study (RI/FS) currently are being conducted by Tetra Tech NUS
Inc. (TTNUS), to better characterize the nature and extent of hazardous contamination and evaluate
remedial options for the contaminated residential wells. The USGS used borehole geophysics to
identify water-producing zones, water-receiving zones, and intervals of vertical flow in each well.
This effort helped to characterize local geology and hydrology and aided well reconstruction so that
water samples may be collected from discrete intervals.

1 The boundaries of the Crossley Farms Superfund Site are not delineated but are assumed to be coincident with
the extent of the plume of contaminated ground water near Blackhead Hill described in Halliburton NUS (1995).
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Purpose and Scope

This report evaluates borehole geophysical and video logs collected by the USGS in 29 wells at
and near Crossley Farms Superfund Site (table 1 and fig. 1). This report identifies one or more
water-producing and water-receiving zones in each well on the basis of geophysical and video-log
data. The purpose of the logging was to determine the placement of a well screen, so that discrete
intervals can be sampled. Borehole-video logs were collected in 15 of the 29 wells. Caliper, natural-
gamma, single-point-resistance, fluid-resistivity, fluid-temperature, and borehole-flow (heatpulse
flowmeter) logs were collected in 27 of the 29 wells. A natural-gamma log only was collected in three
wells and caliper and natural-gamma logs were collected in one well.

Table 1. Boreholes logged at Crossley Farms Superfund Site, Berks County, Pennsylvania

[ -C\v, Leithsville Formation, gN, granitic gneiss; -ChA, Hardyston Formation; hg, hornblende gneiss; A, acoustic
televiewer; B, borehole video; C, caliper log; G, natural-gamma log; R, single-point-resistance log; F, fluid-resistivity log;
T, fluid-temperature log; V, borehole-flow measurement; gal/min, gallons per minute]

U.S. Geological
Survey borehole-

identification
number

BE- 163 2
BE- 1633
BE- 1634
BE- 1635
BE- 1636
BE- 1637
BE- 1638
BE- 1639
BE- 1640
BE- 1641
BE- 1642
BE-1643
BE- 1644
BE- 1645
BE-1646
BE-1647
BE -1648
BE-1649
BE-1650
BE-1651
BE-1652
BE-1653
BE -1654

BE-1655
BE-1656
BE-1657
BE-1658

BE-1659
BE-1660

Tetra Tech
NUS

identification
number

HN-07-D
HN-17-I
HN-14-D
HN-13-D
HN-13-I
HN-14-S
HN-14-I
HN-16-D
HN-16-I
HN-15-D
HN-9-I
HN-9-S
HN-01-D
HN-12-I
HN-12-D
HN-15-I
HN-ll-I
HN-ll-D
HN-10-D
HN-18-D
HN-18-I
HN-17-V
HN-10-I

HN-19-I
HN-20-I
HN-21-I
HN-22-I

HN-23-I
HN-9-D

Depth
logged
(feet)

300
149
374
373
200
96
151
203
149
299
148
100
262
148
304
204

150.5

299
300
500
150
463
145

168
194
193
151

130
360

Open (O) or
screened (S)
interval below
land surface

(feet)
230-240 (S)
68-78 (S)
344-354 (S)
360-370 (S)
35-45 (S)
80-100 (S)
137-150 (S)
196-206
150-170

259-269 (S)
75-85 (S)
45-60 (S>
West Bay1
118-138(3)
275-304 (S)
184-204 (S)

114-119(3)
West Bay1
247-257 (S)
West Bay1
35-150 (O)
West Bay1
71-81(3)

112- 122 (Sj
90-100 (S)
110-120(3)
110-120 (S)
68-78 (S)
132-142 (S)
100-125 (S)
150-360 (O)

Depth to water below
land surface

(feet)

51.62
5.80
78.11
12.95
12.59
73.82
74.80
16.51
17.00
51.87
39.96
40.37
33.35
47.70
101.20
41.88
46.21
45.82
7.08
87.91
84.35

Flowing (0.22 gal/min)
15.36

20.63
26.50
23
26.07

6.11
59.30

Date
water level
measured

11/10/98
11/19/98
11/20/98
12/3/98
12/4/98
12/4/98
12/4/98
12/14/98
12/14/98
12/14/98
1/5/99
1/5/99
1/6/99
1/26/99
1/27/99
2/10/99
1/29/99
1/29/99
2/5/99
2/17/99
2/19/99
3/3/99
3/22/99

3/25/99
4/1/99
4/12/99
4/7/99

4/15/99
6/4/99

Geologic
unit

-Civ
gN
-Civ
Civ
-Civ
-Civ
Civ
-Civ
-Civ
ChA
gN
gN
-ChA
ChA
-ChA
ChA
-ChA
-ChA
hg
gN
gN
gN
hg

gN
ChA
gN
gN

gN
gN

Geophysical logs
collected

B,C,G,R,F,T,V
B,C,G,R,F,T.V
B,C,G,R, F.T.V
C.G.R.F.T.V
C,G,R,F,T,V
G
G
C,G
G
B,C,G,R, F.T.V
C,G,R,F,T,V
C,G,R,F,T,V
B,C.G,R.F,T,V
C,G,R,F,T,V
B,C,G,R,F,T,V
B,C,G,R,F,T,V
B,C,G,R,F,T,V
A,B,C,G,R,F,T,V
B,C,G,R,F,T,V
A,B,C,G,R,F,T.V
A,B,C,G,R,F,T,V
B,C,G,R,F,T,V
C,G.R,F,T,V

C,G,R,F,T,V
C,G,R,F,T,V
B,C,G,R,F,T,V
C,G,R.F,T,V

C,G,R,F,T,V
A.B

1 West Bay, a brand name multi-port permanent packer system installed so that numerous intervals could be sampled in a single
borehole indefinitely, is for identification purposes only and does not constitute endorsement by the U.S. Geological Survey.
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Hydrogeologic Setting

The Crossley Farms Site is located in the Reading Prong Section of the New England
Physiographic Province (Fenneman, 1938). The upland area of Blackhead Hill is underlain by
Precambrian gneiss and Cambrian quartzite of the Hardystown Formation (MacLachlan and Berg,
1981). The adjacent valley to the south and west is underlain mainly by Cambro-Ordovician dolomite
of the Leithsville Formation. Bedrock is overlain by 30 to 120 ft of unconsolidated regolith (Weston/
IT, 1988).

Ground water occurs and moves through secondary openings in the regolith, fractures, joints,
and cleavage planes in the bedrock. The water table in the shallow part of the regolith is saturated
at many locations. Maps of the water table in the regolith indicate shallow ground water probably
moves radially from the summit of Blackhead Hill to the south and west. Potentiometric-surface
maps of the water table in the bedrock indicate a potential for ground-water movement from the
quarry area to the south and east (Weston/IT 1988). Within the Leithsville Formation, secondary
openings have been enlarged by dissolution and weathering of the dolomite. Hydraulic gradients are
less steep in the Leithsville Formation than in the crystalline bedrock. In the fractured bedrock,
ground water moves from Blackhead Hill radially toward the valley. Specific flow paths, however,
are difficult to characterize because they can be affected by the anisotropy of the regolith and
fractured bedrock and heterogeneity of water-producing and water-receiving zones.

Borehole Geophysical Logs

Geophysical logs provide information on location of fractures (caliper and video logs) and water-
producing and water-receiving zones, intervals of vertical borehole flow (fluid-resistivity and fluid-
temperature logs), quantification of borehole flow (heatpulse-flowmeter measurements), lithologic
correlation (gamma and single-point-resistance logs), and data on well construction (caliper and
single-point-resistance logs) where unknown.

Caliper logs provide a continuous record of average borehole diameter, which is related to
fractures, lithology, and drilling technique. Caliper logs are used to identify fractures and possible
water-producing and water-receiving zones and correct other geophysical logs for changes in
borehole diameter. Correlation of caliper logs with fluid-resistivity and fluid-temperature logs is used
to identify fractures, water-producing zones, water-receiving zones, and zones of vertical borehole
flow.

The natural-gamma or gamma log measures the natural-gamma radiation (photons) emitted
from all rocks. The most common emitters of gamma radiation are uranium-238, thorium-232, their
daughter elements, and potassium-40. These radioactive elements are concentrated in clays by
adsorption, precipitation, and ion exchange. Fine-grained sediments such as shale or siltstone
usually emit more gamma radiation than sandstone, limestone, or dolomite. Gamma log data can be
collected in or out of water or casing. However, casing does reduce the gamma response. The gamma
log is used to correlate geologic units between wells (Keys, 1990).

The single-point-resistance log records the electrical resistance of a formation between the probe
in a water filled borehole below casing and an electrical ground at land surface. Generally, electrical
resistance increases with formation grain size and decreases with borehole diameter, water-bearing
fractures, and increasing dissolved-solids concentration of borehole water fluid. The single-point-
resistance log is used to correlate geology between wells and may help identify formation water-
bearing zones. (Keys 1990).

Fluid resistivity is the inverse of fluid conductivity. The fluid-resistivity log measures the
electrical resistivity of the water column in the well. The fluid-resistivity probe measures the
resistivity of borehole water between electrodes in the probe. Fluid-resistivity logs reflect changes in
the dissolved-solids concentration of the well water. Fluid-resistivity logs are used to identify water-
producing and water-receiving zones and to determine intervals of vertical borehole flow. Water-
producing and water-receiving zones are usually identified by distinct changes in resistivity.

AR30I01.8



Intervals of vertical borehole flow are usually identified by a low-resistivity gradient between a
water-producing and a water-receiving zone. Also, some types of contaminant plumes can be
identified.

Fluid-temperature logs provide a continuous record of the temperature of vertical variation in
the water in a borehole. Temperature logs are used to identify water-producing and water-receiving
zones and to determine zones of vertical borehole flow. Intervals of vertical borehole flow are
characterized by little or no temperature gradient. (Williams and Conger, 1990).

The direction and rate of borehole-water movement was determined by the use of a heatpulse
flowmeter. The heatpulse flowmeter operates by heating a small volume of water between two
sensitive thermistors (heat sensors). A measurement of direction and rate is computed when a peak
temperature is recorded by one of the thermistors. The range of flow measurement is about 0.01-
1.2 gal/min in a 2- to 10-in.-diameter borehole (Conger, 1996).

Some heatpulse-flowmeter measurements may be influenced by (1) poor seal integrity between
the borehole and heatpulse flowmeter and (2) contributions of water from storage within the
borehole. If the seal between the borehole and flowmeter is not complete, some water can bypass the
flowmeter, resulting in measurements of flow that are less than the actual rate. Although the
heatpulse flowmeter is a calibrated probe, the data are primarily used as a relative indicator to
identify water-producing zones.

The borehole acoustic televiewer log is a magnetically oriented, 360-degree photograph-like
image of the acoustic reflection of the borehole wall. The acoustic televiewer is an ultrasonic imaging
tool operating at a frequency of about 1 megahertz that scans the borehole wall with an acoustic
beam generated by a pulsed piezoelectric source rotating at about 3 revolutions per second as the
tool is moved up the borehole at 5 ft per minute. Digital images of a 3- to 9-in.-diameter, water-filled
uncased borehole are recorded by a computer collecting the data. The log is represented in two
dimensions by splitting the image vertically along the north axis and lain flat. A smooth and hard
borehole wall produces a uniform reflection pattern. The intersection of a fracture, bedding, joints,
and cleavage planes with the borehole wall scatters the acoustic waves, producing dark, linear
features. Because the image is magnetically oriented, the dip and strike of the fracture can be
determined.

Borehole deviation logs, also called dipmeter logs, record the deviation of a borehole from true
vertical. Deviation of boreholes from the vertical is common, and deviation logs are used to calculate
true vertical depth of features of interest and to correct the strike and dip of fractures or bedding
obtained from acoustic televiewer logs.

Borehole television logging or video logging was conducted by lowering a waterproof camera
down the borehole and recording the image on video tape. The depth indicated on the video log is
typically within plus or minus 1.0 ft of the geophysical logs because of some minor slippage of the
television cable and is corrected by comparison with other geophysical logs.

AR30IOI.9



EVALUATION OF BOREHOLE GEOPHYSICAL LOGS
The locations of boreholes logged are shown on figure 1. The reference measuring point for all

geophysical and video logs is land surface. Depth of wells, casing lengths, and water levels at the
time of logging are given in feet below land surface (bis). A cross-reference between USGS borehole-
identification numbers and TTNUS borehole-identification numbers are shown in table 1.

BE-1632 (HN-Q7-D)

Well BE-1632 was drilled in the Leithsville Formation. The caliper log shows the total depth of
the borehole is 300 ft, and it is cased with 6.5-in.-diameter casing to 149.5 ft bis (fig. 2). The static
water level at the time of logging was 51.62 ft bis. The caliper log indicates the borehole was reamed
for casing to 154 ft bis. The caliper log shows minor fractures at 154.5, 192, and 234-237 ft bis. The
gamma log indicates a lithologic contact between the Leithsville Formation and the underlying
Hardyston Formation at 89 ft bis; a probable fault zone from 170 to 220 and 270 to 300 ft bis, that
correlates with high and low resistance, respectively, is shown on the single-point-resistance log.
Under nonpumping conditions, the heatpulse flowmeter measured upward borehole flow at 140, 158,
176, 210, and 230 ft bis and no flow at 240, 250, and 276 ft bis (table 2). The video log shows what
appears to be iron bacteria in the borehole water below 52 ft bis that decreases in abundance with
depth and is not seen below 154 ft bis. The video log generally shows that high angle fractures
(greater than 45°) dip to the northwest and shallow angle fractures dip to the southeast. The video
log also shows that the water-receiving zone at 154 ft bis strikes northeast-southwest and dips
southeast. The water-producing zone at 234-237 ft bis strikes northeast-south west but dips to the
northwest. The caliper and fluid-temperature logs and the heatpulse-flowmeter measurements
indicate water enters the borehole through the fractures at 234-237 ft bis, moves upward, and exits
the borehole through the fracture at 154.5 ft bis and at a break in casing above 140 ft bis. The
borehole was backfilled from 300 ft bis to 252 ft bis. A screen was placed at 230 to 240 ft bis with the
sand pack placed at 225-252 ft bis, to include the water-producing fractures at 234-237 ft bis (Seth
Pelepko, Tetra Tech NUS, Inc., written commun., 1999).

Table 2. Summary of heatpulse-flowmeter measurements
for borehole BE-1632 (HN-07-D) at Crossley Farms
Superfund Site, Berks County, Pennsylvania
[ft bis, feet below land surface; gal/min, gallons per
minute; --, not determined]

Depth
(ft bis)

140

158
176
210
230
240
250
276

Flow rate
under

nonpumping
conditions
(gal/min)

0.5
1.0
1.0
.95
.90

no flow

no flow

no flow

Flow direction
under nonpumping

conditions

up
up
up
up
up
-
..

-
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BE-1633 (HN-17-I)

Well BE-1633 was drilled in the Precambrian granitic gneiss. The caliper log shows the total
depth of the borehole is 149 ft, and it is cased with 6.5-in.-diameter casing to approximately 50 ft bis
(fig. 3). The static water level at the time of logging was 5.80 ft bis. The caliper log shows minor
fractures throughout the open-hole interval. The gamma log shows high gamma spikes below
88 ft bis that are probably due to higher concentrations of potassium feldspar within the granite-
gneiss. The fluid-resistivity and fluid-temperature logs show changes in slope at approximately 74
and 77 ft bis, respectively, that approximately correlate to a fracture zone shown on the caliper log at
70-74 ft bis. Under nonpumping conditions, the heatpulse flowmeter measured no borehole flow at
67, 78, 100, and 124 ft bis. The single-point-resistance log shows a low resistance peak at 59 ft bis
that suggests an additional water-producing zone. The borehole video log shows iron bacteria in the
borehole water and very poor visibility that decreases with depth. The geophysical logs and the
drilling data indicate water may be produced through fractures at 70-74 and possibly 59 ft bis.
A screen was placed at 68-78 ft bis with a sand pack placed at 65-85 ft bis to include the probable
water-producing fractures at 70-74 ft bis. (Seth Pelepko, Tetra Tech NUS, Inc., written commun.,
1999).

BE-1634 fHN-14-D)

Well BE-1634 was drilled in the Leithsville Formation. The caliper log shows the total depth of
the borehole is 374 ft, and it is cased with 6.5-in.-diameter casing to 282 ft bis (fig. 4). The static
water level at the time of logging was 78.11 ft bis. The caliper log shows major fractures at 283, 300,
347, 353-357, 360-364, 366, and 369 ft bis. Under nonpumping conditions, the heatpulse flowmeter
measured downward borehole flow at 319, 330, and 342 ft bis and no flow at 292, 306, and 350 ft bis
(table 3). The borehole video shows considerable iron bacteria in the borehole water and on the sides
of the casing. The open borehole is rough, very fractured, and appears to be out of plumb. Bedding is
high angle (greater than 45°) and dips to the southwest. The geophysical logs and the heatpulse-
flowmeter measurements indicate water enters the borehole through the fractures at 312 ft bis,
moves downward, and exits the borehole through the fracture at 347 ft bis. A screen was placed at
344-354 ft bis with a sand pack placed at 334-374 ft bis to include the water-receiving fracture at
347 ft bis (Seth Pelepko, Tetra Tech NUS, Inc., written commun., 1999).

Table 3. Summary of heatpulse-flowmeter measurements
for borehole BE-1634 (HN-14-D) at Crossley Farms
Superfund Site, Berks County, Pennsylvania
[ft bis, feet below land surface; gal/min, gallon per
minute; --, not determined]

Depth
(ft bis)

292
306
319
330
342
350

Flow rate
under

nonpumping
conditions
(gal/min)

no flow
no flow
0.04
.03
.03

no flow

Flow direction
under nonpumping

conditions

--
-

down
down
down

-
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BE-1635 (HN-13-D)

Well BE-1635 was drilled in the Leithsville Formation. The caliper log shows the total depth of
the borehole is 373 ft, and it is cased with 6.5-in.-diameter casing to 151 ft bis (fig. 5). The static
water level at the time of logging was 12.95 ft bis. The caliper log shows the borehole has 4 ft of
sediment on the bottom. The caliper log shows fractures at 361-368 ft bis. Under nonpumping
conditions, the heatpulse flowmeter measured no borehole flow at 174, 224, 280, and 352 ft. The
driller's log reports the total yield of the borehole is approximately 15 gal/min and this water was
produced near the bottom of the borehole (Robert Good, Tetra Tech NUS, Inc., written commun.,
1999). A screen was placed at 360-370 ft bis and a sand pack was placed at 338-373 ft bis, to include
the water-producing fractures at 360-368 ft bis (Seth Pelepko, Tetra Tech NUS, Inc., written
commun., 1999).

BE-1636 (HN-13-I)

Well BE-1636 was drilled in the Leithsville Formation. The caliper log shows the total depth of
the borehole is 200 ft, and it is cased with 6.5-in.-diameter casing to 30 ft bis (fig. 6). The static water
level at the time of logging was 12.59 ft bis. The caliper log shows fractures at 30.5, 32-34, and
36 ft bis. The fluid-temperature log shows a sudden change in temperature at 34 ft bis indicating the
only potential water-producing zone in the borehole. Under nonpumping conditions, the heatpulse
flowmeter measured no borehole flow at 50, 100, and 154 ft bis. A screen was placed at 35-45 ft bis
with the sand pack placed at 33-55.5 ft bis to include the potential water-producing zone at 32-
34 ft bis (Seth Pelepko, Tetra Tech NUS, Inc., written commun., 1999).
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BE-1637 (HN-14-S)

Well BE-1637 was drilled in the Leithsville Formation. The natural-gamma log only was
collected on this well for lithologic evaluation and possible correlation with nearby boreholes (fig. 7).
The borehole was already screened at the time of logging. The gamma log shows the total depth of
the borehole is 96 ft. The static water level at the time of logging was 73.82 ft bis- A 2-in.-diameter
PVC screen was installed at 80-100 ft bis and a sand pack was extended from 77 to 100.5 ft bis (Seth
Pelepko, Tetra Tech NUS, Inc., written commun., 1999).

NATURAL GAMMA.
IN COUNTS PER SECOND

nO 200 4000,———-———i———-—

10

20

30

Q

3 40

50

60

100

70-
y_ 73.82 .

80

90

EXPLANATION

*: STATIC WATER LEVEL

Figure 7. Natural-gamma log for borehole BE-1637 (HN-14-S)
Crossley Farms Superfund Site, Berks County, Pennsylvania.
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BE-1638 (HN-14-I)

Well BE-1638 was drilled in the Leithsville Formation. The natural-gamma log only was
collected on this well for lithologic evaluation and possible correlation with nearby boreholes (fig. 8).
The borehole was already screened at the time of logging. The gamma log shows the total depth of
the borehole is 151 ft. The static water level at the time of logging was 74.80 ft bis. The driller's log
reports a yield of approximately 20-40 gal/min at 145 ft bis. A screen was installed at 137-152 ft bis
and a sand pack was extended from 134-152.5 ft bis to include the water-producing zone at 145 ft bis
(Seth Pelepko, Tetra Tech NUS, Inc., written commun., 1999).

NATURAL GAMMA.
IN COUNTS PER SECOND

200 400
EXPLANATION

.̂ STATIC WATER LEVEL

Figure 8. Natural-gamma log for borehole BE-1638 (HN-14-I),
Crossley Farms Superfund Site, Berks County, Pennsylvania.
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BE-1639 (HN-16-D)

Well BE-1639 was drilled in the Leithsville Formation. The caliper log shows the total depth of
the borehole is 203 ft and it is cased with 6.5-in.-diameter casing to 198.5 ft bis (fig. 9). The static
water level at the time of logging was 16.51 ft bis. The caliper log shows large fractures at 197 and
200-202 ft bis. The driller's log reports 100 gal/min of water enters the borehole through the
fractures at 197-202 ft bis (Seth Pelepko, Tetra Tech NUS, Inc., written commun., 1999). A screen
was placed at 193-203 ft bis and a sand pack was placed at 176-203 ft bis to include the water-
producing fractures at 197-202 ft bis (Seth Pelepko, Tetra Tech NUS, Inc., written commun., 1999).

(CALIPER)
HOLE DIAMETER,

IN INCHES
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§
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-
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.

-

-^ _ CASING-

•

NATURAL GAMMA,
IN COUNTS PER SECOND

50 100 400
EXPLANATION

Z. STATIC WATER LEVEL

Figure 9. Borehole geophysical logs for borehole BE-1639 (HN-16-D),
Crossley Farms Superfund Site, Berks County, Pennsylvania.

16 AR30IQ6Q



BE-1640 (HN-16-I)

Well BE-1640 was drilled in the Leithsville Formation. The gamma log only was collected on this
borehole for lithologic evaluation and possible correlation with nearby boreholes (fig. 10). The
gamma log shows the total depth of the borehole is 149 ft. The static water level at the time of
logging was 17.00 ft bis. A screen was placed at 150-170 ft bis with a sand pack placed at 144.5-
170 ft bis (Seth Pelepko, Tetra Tech NUS, Inc., written commun,, 1999).

NATURAL GAMMA,
IN COUNTS PER SECOND

Q0 200 400

10 ' ] EXPLANATION
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110

120

130

140

150

160
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Figure 10. Natural-gamma logs for borehole BE-1640
(HN-16-1), Crossley Farms Superfund Site, Berks County,
Pennsylvania.
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BE-1641 (HN-15-P)

Well BE-1641 was drilled in the Cambrian Hardyston Formation. The caliper log shows the total
depth of the borehole is 299 ft, and it is cased with 6.5-in.-diameter casing to 150.5 ft bis (fig. 11).
The static water level at the time of logging was 51.87 ft bis. The caliper log shows minor fractures
throughout the open-hole interval. The driller's log reports 2-3 gal/min of water is produced above
260 ft bis and an additional 1-2 gal/min at 280 ft bis (Seth Pelepko, Tetra Tech NUS, Inc., written
commun., 1999). These water-producing zones correspond to fracture zones shown on the caliper log
at 232-240 and 264 ft bis, respectively. Under nonpumping conditions, the heatpulse flowmeter
measured no borehole flow at 140, 170, 190, 216, 250, 270, and 280 ft bis. The borehole video shows a
vertical fracture at 173 ft bis. A thrust fault contact between the overlying Hardyston Formation and
the basal Precambrian granite gneiss is evident at 208 ft bis. Because of an increase in sediment,
there was no visibility below 271 ft bis. The approximate contact of the thrust fault is confirmed by
the driller's log and is described as a transition from a quartzite to a hornblende gneiss from 190 to
210 ft bis (Robert Good, Tetra Tech NUS, Inc., written commun., 1999). A screen was placed at 259-
269 ft bis with a sand pack at 244-281 ft bis to include the water-producing fracture at 264 ft bis
(Seth Pelepko, Tetra Tech NUS, Inc., written commun., 1999).

BE-1642 (HN-9-I)

Well BE-1642 was drilled in the Precambrian granite gneiss. The caliper log shows the total
depth of the borehole is 148 ft and it is cased with 6.5-in.-diameter casing to approximately 42 ft bis
(fig. 12). The static water level at the time of logging was 39.96 ft bis. The caliper log shows minor
fractures throughout the open-hole interval. Under nonpumping conditions, the heatpulse flowmeter
measured no borehole flow at 63, 88, and 122 ft bis. The single-point-resistance log shows a low
resistance at 46, 56, 81, and 125-135 ft bis that correlate to minor diameter changes (possible
fractures) shown on the caliper log and may indicate water-producing zones. The driller reported
that water was produced at 81 ft bis (Seth Pelepko, Tetra Tech NUS, Inc., written commun., 1999).
A screen was placed at 75-85 ft bis to include the water-producing fractures at 75-85 ft bis (Seth
Pelepko, Tetra Tech NUS, Inc., written commun., 1999).
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BE-1643 (HN-9-S)

Well BE-1643 was drilled in the Precambrian granite gneiss. The caliper log shows the total
depth of the borehole is 100 ft and it is cased with 6.5-in.-diameter casing to approximately 34 ft bis
(fig. 13). The static water level at the time of logging was 40.37 ft bis. The caliper log shows major
fractures at 34 and 37 ft bis and minor fractures throughout the open-hole interval. The fluid-
temperature log shows a minor change in slope at 57 ft bis that correlates to a fracture zone shown
on the caliper log. Under nonpumping conditions, the heatpulse flowmeter measured no borehole
flow at 44, 64, and 92 ft bis. The single-point-resistance log shows a low resistance zone at 40-
60 ft bis that correlates to fractures shown on the caliper log and may indicate water-producing
zones. The driller reported drill cuttings were damp at 62-63.5 ft bis, which is probably produced
from just above 60 ft bis (Seth Pelepko, Tetra Tech NUS, Inc., written commun., 1999). A screen was
placed at 45-60 ft bis with a sand pack at 42-64 ft bis to include the probable water-producing
fractures at 62-63.5 ft bis (Seth Pelepko, Tetra Tech NUS, Inc., written commun., 1999).

BE-1644 (HN-OI-D)

Well BE-1644 was drilled in the Hardyston Formation. The caliper log shows the total depth of
the borehole is 262 ft, and it is cased with 6.5-in.-diameter casing to approximately 163.5 ft bis
(fig. 14). The static water level at the time of logging was 33.35 ft bis. The caliper log shows minor
fractures throughout the open-hole interval. The fluid-temperature log shows almost no temperature
gradient below 180 ft bis, which indicates vertical borehole flow. Under nonpumping conditions, the
heatpulse flowmeter measured downward borehole flow at 190, 200, and 215 ft bis and no flow at 160
and 170 ft bis (table 4). The geophysical logs and the heatpulse-flowmeter measurements indicate
water enters the borehole through the fractures at 180 ft bis, moves downward, and exits the
borehole through fractures at 208, 222, and 240 ft bis. A submersible pump was placed at 50 ft bis,
and the borehole was pumped at less than 0.5 gal/min. The water level in the borehole declined
6.12 ft after 81 minutes. Under pumping conditions, the geophysical logs and the heatpulse-
flowmeter measurements indicate the largest quantity of water enters the borehole through
fractures at about 182 ft bis. A multi-port packer system was placed in the borehole open to 174-187,
202-214, and 239-265 ft bis to isolate the water-producing fracture at 180 and 195 ft bis and the
water-receiving fractures at 208 and 252-254 ft bis (Seth Pelepko, Tetra Tech NUS, Inc., written
commun., 1999).

Table 4. Summary of heatpulse-flowmeter measurements for borehole BE-1644
(HN-01-D) at Crossley Farms Superfund Site, Berks County, Pennsylvania
[ft bis, feet below land surface; gal/min, gallon per minute; --, not determined]

Depth
(ft bis}

160

170

190
200
215
230
250

Flow rate under
nonpumping
conditions
(gal/min)

no flow

no flow

0.02
.05
.02

not consistent
not consistent

Flow direction
under

nonpumping
conditions

down
down
down

not determined
not determined

Flow rate under
pumping
conditions
(gal/min)

0.5
.5

no flow
.02
.01

not consistent
not consistent

Flow direction
under pumping

conditions

up

up

down
down

not determined
not determined
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HE-1645 (HN-12-I)

Well BE-1645 was drilled in the Hardyston Formation. The caliper log shows the total depth of
the borehole is 148 ft, and it is cased with 6.5-in.-diameter casing to 78 ft bis (fig. 15). The static
water level at the time of logging was 47.70 ft bis. The caliper log shows a major fracture at 104-
105 ft bis. Under nonpumping conditions, the heatpulse flowmeter measured no borehole flow at 90,
112, 128, and 140 ft bis. The fluid-resistivity log show changes in slope at 105, 119-123, and 132-
135 ft bis that correlate to fractures shown on the caliper log and low resistance on the single-point-
resistance log, which suggests water-producing zones. A screen was placed at 118-138 ft bis to
include the fractures at 119-123 and 132-135 ft bis. The sand pack was placed 110-145 ft bis (Kevin
Kilmartin, Tetra Tech NUS, Inc., written commun., 1999).

BE-1646 (HN-12-D)

Well BE-1646 was drilled in the Hardyston Formation. The caliper log shows the total depth of
the borehole is 304 ft, and it is cased with 6.5-in.-diameter casing to 151 ft bis (fig. 16). The static
water level at the time of logging was 101,20 ft bis. The caliper log shows prominent fractures at
151,5, 156-158, 278-279, and 294-296 ft bis. Under nonpumping conditions, the heatpulse flowmeter
measured downward borehole flow at 170, 202, 230, 260, and 292 and no flow at 140, 154, and
298 ft bis (table 5). The borehole video shows numerous thin vertical fractures throughout the open
borehole. The geophysical logs and the heatpulse-flowmeter measurements indicate water enters the
borehole through fractures at 156-158 ft bis, moves downward, and exits the borehole through
fractures at 278-279 and 294-296 ft bis. A screen was placed at 275-304 ft bis to include the water-
receiving fractures at 278-279 and 294-296 ft bis. The sand pack was placed from 260.5 to 304 ft bis
(Kevin Kilmartin, Tetra Tech NUS, Inc., written commun., 1999).

Table 5. Summary of heatpulse-flowmeter
measurements for borehole BE-1646 (HN-12-D)
at Crossley Farms Superfund Site,
Berks County, Pennsylvania
[ft bis, feet below land surface; gal/min,
gallon per minute; --, not determined]

Depth
(ft bis)

140

154
170
202
230
260
292
298

Flow rate
under

nonpumping
conditions
(gal/min)

no flow
no flow

0.02
.02
.02
.02
.01

no flow

Flow direction
under

nonpumping
conditions

-
~

down
down
down
down
down

-
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BE-1647 (HN-15-I)

Well BE-1647 was drilled in the Hardyston Formation. The caliper log shows the total depth of
the borehole is 204 ft, and it is cased with 6.5-in.-diameter casing to 92 ft bis (fig. 17). The static
water level at the time of logging was 41.88 ft bis. The caliper log shows numerous fractures
throughout the open-hole interval. The gamma log suggests a thrust fault contact between the
overlying Hardyston Formation and the basal Precambrian granite gneiss is at 193 ft bis. Under
nonpumping conditions, the heatpulse flowmeter measured downward borehole flow at 105, 125, and
148 ft bis and no flow at 162 and 182 ft bis (table 6). The borehole video shows numerous vertical
fractures throughout the borehole. The geophysical logs and the heatpulse-flowmeter measurements
indicate water enters the borehole through fractures at 98-102 ft bis, moves downward, and exits the
borehole through fractures at 110-119, 128-132, and 161 ft bis. On the basis of the driller's log, a
screen was placed at 184-204 ft bis to include the fractures at 192-201 ft bis. The sand pack extended
from 174.5 to 204 ft bis (Kevin Kilmartin, Tetra Tech NUS, Inc., written commun., 1999).

Table 6. Summary of heatpulse-flowmeter
measurements for borehole BE-1647 (HN-15-1)
at Crossley Farms Superfund Site,
Berks County, Pennsylvania
[ft bis, feet below land surface; gal/min,
gallon per minute; --, not determined]

Depth
(n bis)

105
125
148
162
182

Flow rate
under

nonpumping
conditions
(gal/min)

0.3
.2
.1

no flow

no flow

Flow direction
under

nonpumping
conditions

down
down
down

--

-
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BE-1648 (HN-ll-I)

Well BE-1648 was drilled in the Hardyston Formation. The caliper log shows the total depth of
the borehole is 150.5 ft, and it is cased with 6.5-in.-diameter casing to 84 ft bis (fig. 18). The static
water level at the time of logging was 46.21 ft bis. The caliper log shows numerous fractures
throughout the open-hole interval. Under nonpumping conditions, the heatpulse flowmeter
measured upward borehole flow at 107 and 112 ft bis (table 7). The borehole video shows the
borehole is very rough and out of plumb; there is poor visibility below 140 ft bis because of suspended
sediment. The geophysical logs and the heatpulse-flowmeter measurements indicate water enters
the borehole through fractures at 115-117 ft bis, moves upward, and exits the borehole through
fractures at 108-110 and 103-105 ft bis. A screen was placed at 114-119 ft bis to include the water-
producing fractures at 115-117 ft bis. The sand-pack interval extends from 109-123.5 ft bis (Kevin
Kilmartin, Tetra Tech NUS, Inc., written commun., 1999).

Table 7. Summary of heatpulse-flowmeter
measurements for borehole BE-1648 (HN-11-1)
at Crossley Farms Superfund Site,
Berks County, Pennsylvania
[ft bis, feet below land surface; gal/min,
gallon per minute; --, not determined]

Depth
(ft bis)

90
100
107
112
120
130
136
145

Flow rate
under

nonpumping
conditions
(gal/min)

no flow
no flow
0.06
.10

no flow
no flow
no flow
no flow

Flow direction
under

nonpumping
conditions

-
-
up
up

-
-
-
-
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BE-1649 (HN-ll-D)

Well BE-1649 was drilled in the Hardyston Formation. The caliper log shows the total depth of
the borehole is 299 ft, and it is cased with 6.5-in.-diameter casing to 140 ft bis (fig. 19). The static
water level at the time of logging was 45.82 ft bis. The caliper log shows major fractures at 142, 170,
180, 200, and 260 ft bis. The caliper log shows the borehole was reamed for casing to 150 ft bis. The
deviation log shows the borehole deviates from vertical approximately 25 ft to the northwest from
140 to 299 ft bis (fig. 20). An equal-area stereonet produced from acoustic televiewer data, with poles
plotted at right angles to the fracture planes, shows that most fracture planes trend northeast-
southwest (fig. 21). The greatest concentration of poles of fracture planes are in the right side of
figure 21, indicating high angle fracture planes that dip to the northwest. The average orientation of
all fracture planes is N. 15° E., dipping 62° NW. Under nonpumping conditions, the heatpulse
flowmeter measured no borehole flow at 154, 175, 193, 218, 234, 248, and 270 ft bis. The fluid-
resistivity and fluid-temperature logs show a sudden change at 258 ft bis that correlates to a fracture
shown on the caliper log indicating a water-producing zone. The fluid-resistivity log shows sudden
and unusual changes at 222-225, 240-242, 255-257 ft bis that indicates the borehole water is very
low in dissolved solids. A multi-port packer system open to 139-152, 164-176, 185-205, 214-231, 234-
247, and 250-264 ft bis was installed to isolate individual fractures and fluid-resistivity anomalies
that are probably water-producing zones as indicated by the driller's log (Kevin Kilmartin, Tetra
Tech NUS, Inc., written commun., 1999).
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EXPLANATION

• TOP OF BOREHOLE
O BOTTOM OF BOREHOLE

10FT CONTOUR OF
EQUAL DEVIATION
FROM VERTICAL,
IN FEET

DEPTH OF WELL
MARKED IN 50
FOOT INCREMENTS

MAGNETIC
DECLINATION

-10.0*

S

Figure 20. Magnitude and direction of deviation from vertical of borehole BE-1649 (HN-11-D).

EXPLANATION
D FRACTURE PLANES
O AVERAGE OF ALL PLANES

Figure 21. Equal-area lower-hemisphere, stereographic projection of poles perpendicular
to fracture planes in borehole BE-1649 (HN-11 -D).
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BE-1650 (HN-10-D)

Well BE-1650 was drilled in the Precambrian hornblende gneiss. The caliper log shows the total
depth of the borehole is 300 ft, and it is cased with 6.5-in.-diameter casing to 152 ft bis (fig. 22). The
static water level at the time of logging was 7.08 ft bis. The caliper log shows a major fracture at
153 ft bis. Under nonpumping conditions, the heatpulse flowmeter measured no borehole flow at 153,
174, 190, 218, 244, 265, and 279 ft bis. The fluid-resistivity log shows changes in slope at 170 and
253 ft bis that indicate water-producing fractures. Screens were placed at 247-257 ft bis to isolate the
water-producing zones about 253 ft bis. A sand pack was placed from 235-262 ft bis (Kevin
Kilmartin, Tetra Tech NUS, Inc., written commun., 1999).

BE-1651 (HN-18-D)

Well BE-1651 was drilled in the granitic gneiss. The caliper log shows the total depth of the
borehole is 500 ft, and it is cased with 4.5-in.-diameter casing to 151 ft bis (fig. 23). The static water
level at the time of logging was 87.91 ft bis. The caliper log shows only minor fractures throughout
the open-hole interval and a constriction at 491-493 ft bis. The natural-gamma log shows a zone at
324-329 ft bis with elevated gamma counts that probably are due to higher concentrations of
potassium feldspar. The single-point-resistance log shows lower resistance peaks at 180, 250, 278,
and 345 ft bis that correlate to fractures identified on the caliper log. The single-point-resistance log
shows a lower resistance peak at 427 ft bis that correlates to a change in fluid resistivity. These
deflections suggest water-producing zones. The deviation log shows the borehole deviates from
vertical approximately 0.5 ft to the northwest from 151 to 279 ft bis (fig. 24); the total borehole could
not be logged because of equipment problems. An equal-area stereonet, with poles plotted at right
angles to the fracture planes, shows most fracture planes trend almost east-west (fig. 25). The
average orientation of all fracture planes is N. 87° W., dipping 67° S. Under nonpumping conditions,
the heatpulse flowmeter measured no borehole flow at 166, 212, 264, 314, 410, and 454 ft bis.
Multi-port packers open to 172-188, 238-255, and 400-433 ft bis were placed in the borehole to
include water-producing zones indicated by the geophysical logs (Kevin Kilmartin, Tetra Tech NUS,
Inc., written commun., 1999).
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EXPLANATION

• TOP OF BOREHOLE
O BOTTOM OF BOREHOLE

1 FT CONTOUR OF
EQUAL DEVIATION
FROM VERTICAL,
IN FEET

DEPTH OF WELL
MARKED IN 200
FOOT INCREMENTS

MAGNETIC
DECLINATION

-10.0°

S

Figure 24. Magnitude and direction of deviation from vertical of borehole BE-1651 (HN-18-D).

EXPLANATION
D FRACTURE PLANES
•+ MINERAL-FILLED FRACTURE

PLANES
A WATER-PRODUCING

FRACTURE
O AVERAGE OF ALL PLANES

Figure 25. Equal-area lower-hemisphere, stereographic projection of poles perpendicular to
fracture planes in borehole BE-1651 (HN-18-D).
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BE-1652 (HN-18-I)

Well BE-1652 was drilled in the Precambrian granitic gneiss. The caliper log shows the total
depth of the borehole is 150 ft, and it is cased with 6.5-in.-diameter casing to 35 ft bis (fig. 26). The
static water level at the time of logging was 84.35 ft bis. The caliper log shows a major fracture at
35.5 ft bis and minor fractures at 46-48, 59-61, and 119 ft bis. The single-point-resistance log shows a
lower resistance peak at 118 ft bis that correlates to minor fractures shown on the caliper log. These
minor fractures suggest a water-producing zone. The borehole video confirms the borehole is out of
plumb to the south-southwest. The deviation log shows the borehole deviates from vertical
approximately 3.2 ft to the south-southwest (fig. 27). An equal-area stereonet, with poles plotted at
right angles to the fracture planes, shows most fracture planes trend northwest-southeast (fig. 28).
The average orientation of all fracture planes is N. 51° W., dipping 67° SW. Under nonpumping
conditions, the heatpulse flowmeter measured no borehole flow at 105 and 130 ft bis. The driller's log
reports no water discharge from the borehole upon completion of drilling; therefore, the borehole
remains an open-hole monitor well (Kevin Kilmartin, Tetra Tech NUS, Inc., written commun., 1999).
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EXPLANATION

• TOP OF BOREHOLE
O BOTTOM OF BOREHOLE

| FT CONTOUR OF
EQUAL DEVIATION
FROM VERTICAL,
IN FEET

DEPTH OF WELL
MARKED IN 20
FOOT INCREMENTS

MAGNETIC
DECLINATION

-10.0*

S

Figure 27. Magnitude and direction of deviation from vertical of borehole BE-1652 (HN-18-I).

EXPLANATION
D FRACTURE PLANES
A MINERAL-FILLED FRACTURE

PLANES
O AVERAGE OF ALL PLANES

Figure 28. Equal-area lower-hemisphere, stereographic projection of poles perpendicular to
fracture planes in borehole BE-1652 (HN-18-I).
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BE-1653 (HN-17-D)

Well BE-1653 was drilled in the Precambrian granitic gneiss. The caliper log shows the total
depth of the borehole is 463 ft, and it is cased with 4.5-in.-diameter casing to 150 ft bis (fig. 29). At
the time of logging, water was flowing from the wellhead at 0.22 gal/min. The caliper log shows only
minor fractures throughout the open-hole interval. The natural-gamma log shows elevated gamma
counts at numerous locations and the formation probably recorded higher concentrations of
potassium feldspar within the granite gneiss. The single-point-resistance log shows low resistance
peaks at 180, 220, 265, 280, 290, 300, 380, and 400 ft bis that correlates to minor deflections on the
fluid-resistivity log, which are probably water-producing zones. Under nonpumping conditions, the
heatpulse flowmeter measured no borehole flow at 139, 216, 270, 394, and 430 ft bis and minor but
inconsistent upward flow at 320 and 360 ft bis (table 8). The borehole video shows poor visibility
throughout the open-hole section. The geophysical logs and the heatpulse-flowmeter measurements
indicate water enters the borehole through fractures at 380 ft bis, moves upward, and exits the
borehole through fractures at 286-290 ft bis. Water also enter through a break in casing above
139 ft bis and flows upward. Multi-port packers open to 215-232, 285-302, and 391-410 ft bis were
placed in the borehole (Kevin Kilmartin, Tetra Tech NUS, Inc., written commun., 1999).

Table 8. Summary of heatpulse-flowmeter
measurements for borehole BE-1653 (HN-17-D)
at Crossley Farms Superfund Site,
Berks County, Pennsylvania
[ft bis, feet below land surface; gal/min,
gallon per minute; --, not determined]

Depth
(ft bis)

-0.90
139
216
270
320
360
394
430

Flow direction
under

nonpumping
conditions

0.22
-
-
-
.09
.07
-

-

Flow rate
under

nonpumping
conditions
( gal/min}

up
no flow
no flow
no flow
up
up

no flow
no flow
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BE-1654 (HN-10-I)

Well BE-1654 was drilled in the Precambrian hornblende gneiss. The caliper log shows the total
depth of the borehole is 145 ft, and it is cased with 6.5-in.-diameter casing to 69 ft bis (fig. 30). The
static water level at the time of logging was 15.36 ft bis. The caliper log shows major fractures at
69.5, 73, 74-75, 78-79, and 116-118 ft bis. Under nonpumping conditions, the heatpulse flowmeter
measured upward borehole flow inside casing at 40 ft bis and in the open borehole at 100 ft bis and
no flow at 130 ft bis (table 9). The geophysical logs and the heatpulse-flowmeter measurements
indicate water enters the borehole through fractures at 116-118 ft bis, moves upward, and exits the
borehole through fractures at 70-82 ft bis. A minor quantity of water continues to flow upward and
exists the borehole through a break in casing above 40 ft bis, probably between 20-30 ft bis. A screen
was placed at 71-81 and 112-122 ft bis to include the water-producing fractures at 73-75, 78-79, and
116-118 ft bis. The sand-pack interval extends from 65-86 and 105-132 ft bis (Kevin Kilmartin, Tetra
Tech NUS, Inc., written commun., 1999).

Table 9. Summary of heatpulse-flowmeter
measurements for borehole BE-1654 (HN-10-I)
at Crossley Farms Superfund Site,
Berks County, Pennsylvania
[ft bis, feet below land surface; gal/min,
gallon per minute; --, not determined]

Depth
(ft bis)

40
100
130

Flow rate
under

nonpumping
conditions
(gal/min)

0.04
.6

no flow

Flow direction
under

nonpumping
conditions

up
up

-
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BE-1655 (HN-19-I)

Well BE-1655 was drilled in the granitic gneiss. The caliper log shows the total depth of the
borehole is 168 ft, and it is cased with 6-in.-diameter casing to 60 ft bis (fig. 31). The static water
level at the time of logging was 20.63 ft bis. The caliper log shows major fractures at 70-72, 77-79,
89-93, 97-99, and 108-110 ft bis. Under nonpumping conditions, the heatpulse flowmeter measured
upward borehole flow at 85 and 95 ft bis and no flow at 65 ft bis (table 10). After collecting
geophysical data the borehole bridged or collapsed at 99 ft bis. Because the borehole collapsed at
99 ft, flowmeter measurements could not be made below that depth. The geophysical logs and the
heatpulse-flowmeter measurements indicate water enters the borehole through fractures below
99 ft bis, moves upward, and exits the borehole through fractures at 70-72 or 77-79 ft bis. The driller
reported a yield of 8-10 gal/min from a depth of 97-99 ft bis. The borehole was cleaned out, and a
screen was placed at 90-100 ft bis to include the water-producing fractures at 97-99 ft bis. The sand
pack was placed from 84-105 ft bis (Kevin Kilmartin, Tetra Tech NUS, Inc., written commun., 1999).

Table 10. Summary of heatpulse-flowmeter
measurements for borehole BE-1655 (HN-19-I)
at Crossley Farms Superfund Site,
Berks County, Pennsylvania
[ft bis, feet below land surface; gal/min,
gallon per minute; --, not determined]

Depth
(ft bis)

65
85
95

Flow rate
under

nonpumping
conditions
{ gal/min)

no flow
0.2
.2

Flow direction
under

nonpumping
conditions

up
up
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BE-1656 (HN-20-I)

Well BE-1656 was drilled in the fault between Hardyston Formation and the Granitic Gneiss.
The caliper log shows the total depth of the borehole is 194 ft, and it is cased with 6.5-in.-diameter
casing to 60 ft bis (fig. 32). The static water level at the time of logging was 26.50 ft bis. The caliper
log shows a major fracture at 70 ft bis. Under nonpumping conditions, the heatpulse flowmeter
measured downward borehole flow at 77, 92, 108, and 138 ft bis and no flow at 146 and 165 ft bis
(table 11). The geophysical logs and the heatpulse-flowmeter measurements indicate water enters
the borehole through fractures at 70, 72, and about 115 ft bis, moves downward, and exits the
borehole through a fracture at 144 ft bis. A screen was placed at 110-120 ft bis to include the water-
producing fracture at 115 ft bis. The sand pack was placed at 107-126.5 ft bis (Kevin Kilmartin,
Tetra Tech NUS, Inc., written commun., 1999).

Table 11. Summary of heatpulse-flowmeter
measurements for borehole BE-1656 (HN-20-I)
at Crossley Farms Superfund Site,
Berks County, Pennsylvania
[ft bis, feet below land surface; gal/min,
gallon per minute; --, not determined]

Depth
(ft bis)

77
92
108
138
146

165

Flow rate
under

nonpumping
conditions
(gal/min)

0.08
.10
.09
.25

no flow

no flow

Flow direction
under

nonpumping
conditions

down

down
down
down

~

-
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BE-1657 (HN-21-I)

Well BE-1657 was drilled in the granitic gneiss. The caliper log shows the total depth of the
borehole is 193 ft. No casing was installed at the time of logging (fig. 33). The borehole was drilled
with an 8.5-in.-diameter drill bit to 78 ft bis, then drilled from 79 ft bis to 193 ft bis with a 6.5-in.-
diameter bit. The static water level at the time of logging was approximately 23 ft bis. The caliper
log shows numerous fractures down to 115 ft bis. Under nonpumping conditions, the heatpulse
flowmeter measured upward borehole flow at 82, 92, and 106 ft bis and no flow at 120 and 170 ft bis
(table 12). The geophysical logs and the heatpulse-flowmeter measurements indicate water enters
the borehole through a fracture at 115 ft bis, moves upward, and exits the borehole through fractures
at 97, 87, and 77-81 ft bis. A screen was placed from 110-120 ft bis to include the water-producing
fracture at 115 ft bis. The sand pack was placed from 108-122 ft bis (Kevin Kilmartin, Tetra Tech
NUS, Inc., written commun., 1999).

Table 12. Summary of heatpulse-flowmeter
measurements for borehole BE-1657 (HN-21-1)
at Crossley Farms Superfund Site,
Berks County, Pennsylvania
[ft bis, feet below land surface; gal/min,
gallon per minute; --, not determined]

Depth
(ft bis)

82
92
106
120

170

Flow rate
under

nonpumping
conditions
(gal/min)

0.3
.5

>1.2
no flow

no flow

Flow direction
under

nonpumping
conditions

up
up
up
~
-,
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BE-1658 (HN-22-I)

Well BE-1658 was drilled in the granitic gneiss. The caliper log shows the total depth of the
borehole is 151 ft, and it is cased with 6.5-in.-diameter casing to 57 ft bis (fig. 34). The static water
level at the time of logging was 26.07 ft bis. The caliper log shows major fractures at 73, 84, 95, and
149 ft bis. Under nonpumping conditions, the heatpulse flowmeter measured downward borehole
flow at 70, 80, 90, 102, 116, 130, and 140 ft bis (table 13). The geophysical logs and the heatpulse-
flowmeter measurements indicate water enters the borehole through fractures at 63, 66, 73, and
126 ft bis, moves downward, and exits the borehole through fractures at 92, 95, 104, 138, and
149 ft bis. A screen was placed at 68-78 and 132-142 ft bis to include the water-producing fracture at
73 ft and water-receiving fracture at 138 ft bis. The sand pack was placed from 64.5-92 and 127-
146 ft bis (Kevin Kilmartin, Tetra Tech NUS, Inc., written commun., 1999).

Table 13. Summary of heatpulse-flowmeter
measurements for borehole BE-1658 (HN-22-I)
at Crossley Farms Superfund Site,
Berks County, Pennsylvania
[ft bis, feet below land surface; gal/min,
gallon per minute]

Depth
(ft bis)

70
80
90
102
116
130
140

Flow rate
under

nonpumping
conditions
(gal/min)

0.2
.9
.9
.5
.4
.6
.1

Flow direction
under

nonpumping
conditions

down
down
down
down
down
down
down
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BE-1659 (HN-23-I)

Well BE-1659 was drilled in the granitic gneiss. The caliper log shows the total depth of the
borehole is 130 ft, and it is cased with 6.5-in.-diameter casing to 74 ft bis (fig. 35). The static water
level at the time of logging was 6.11 ft bis. The caliper log shows a major fracture at 120.5-123 ft bis.
The single-point-resistance and fluid-resistivity logs show deflections at 87-88, 98-100, and 120.5-
123 ft bis that correspond to fractures on the caliper log, which suggest water-producing zones.
Under nonpumping conditions, the heatpulse flowmeter measured no borehole flow at 81, 95, 103,
and 117 ft bis. The driller reported the greatest water production below 102 ft bis (Robert Good,
Tetra Tech NUS, written commun., 1999). A screen was placed at 100-125 ft bis to include the
reported water-producing fracture below 102 ft bis. The sand pack was placed from 95-132 ft bis
(Kevin Kilmartin, Tetra Tech NUS, Inc., written commun., 1999).

BE-1660 (HN-9-D)

The acoustic televiewer log shows the total depth of the borehole is approximately 360 ft, and it
is cased to 150 ft bis. The static water level at the time of logging was 59.30 ft bis. The deviation log
shows the borehole deviates from vertical approximately 10 ft to the northeast from 150 to 360 ft bis
(fig. 36). An equal-area stereonet, with poles plotted at right angles to the fracture planes, shows
most fracture planes trend northeast-southwest (fig. 37). The greatest concentration of poles to
possible fracture planes are in the upper left of figure 37, indicating high-angle fracture planes. The
average orientation of all fracture planes are N. 50° E., dipping 65° SE. The driller reported no
noticeable water production during drilling (Robert Good, Tetra Tech NUS, Inc., written commun.,
1999). This borehole yields little water and will remain an open-borehole monitor well (Kevin
Kilmartin, Tetra Tech NUS, Inc., written commun., 1999).
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EXPLANATION

• TOP OF BOREHOLE
O BOTTOM OF BOREHOLE

jFT CONTOUR OF
EQUAL DEVIATION
FROM VERTICAL,
IN FEET

DEPTH OF WELL
MARKED IN 50
FOOT INCREMENTS

MAGNETIC
DECLINATION

-10.0°

Figure 36. Magnitude and direction of deviation from vertical ot borehole BE-1660 (HN-9-D).

EXPLANATION
n FRACTURE PLANES
A MINERAL-FILLED FRACTURE

PLANES
O AVERAGE OF ALL PLANES

Figure 37. Equal-area lower-hemisphere, stereographic projection of poles
perpendicular to fracture planes in borehole BE-1660 (HN-9-D).
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SUMMARY
Water-producing zones, water-receiving zones, and intervals of vertical flow in boreholes at the

Crossley Farms Superfund Site in Berks County, Pa., were identified by the use of geophysical logs,
heatpulse-flowmeter measurements, and video and acoustic-televiewer logs. These data, collected
from November 1998 to May 1999, were used to help place well screens and packers in monitor
wells. Screens and packers are used to monitor horizontal and vertical distribution of ground water
from selected horizons within individual boreholes.

Geophysical logging was conducted in 29 boreholes completed in either the Precambrian granite
gneiss, Hardyston Quartzite, and Leithsville Formation. Of the 29 boreholes, 20 located on top of
Blackhead Hill range in depth from 110 to 500 ft bis, 10 showed no borehole flow under nonpumping
conditions, 5 boreholes showed upward borehole flow ranging from 0.06 to greater than 1.2 gal/min
over a depth range of approximately 80 to 320 ft bis, and 5 boreholes showed downward flow from
0.01 to 0.9 gal/min over a depth range of about 140-300 ft bis. Generally, downward flow occurred
mostly in wells on top of Blackhead Hill (Crossley Farm property) that penetrate the Hardyston
Quartzite. Borehole flow and yield of water from the granite-gneiss, granite-hornblende-gneiss
depend upon chance penetration of interconnected water-producing zones. Boreholes BE-1644,
BE-1655, BE-1656, BE-1657, and BE-1659 of the wells onsite, which are in close proximity to a
thrust fault and lithologic contact, produce the site's greatest yields (3 to 20 gal/min). These
boreholes are downgradient from a drum burial site and are the most contaminated boreholes onsite.

Nine of the boreholes logged are off the Crossley Farm property to the south and are down
gradient from the Crossley Farm. Of these nine, seven boreholes are near Blackhead Hill in the
Leithsville Formation. Generally, rocks penetrated in these boreholes are intensely fractured, the
boreholes collapse easily, the boreholes yield very high large quantities of water, and little or no
hydraulic-head difference exists within the boreholes down to depths of 380 ft bis.

In general, water production and nonpumping-flow direction are formation and elevation
dependant. Heatpulse-flowmeter data indicate most boreholes penetrate several water-bearing zones
depending on well depth; the deeper wells penetrate more fractures. The boreholes with the highest
yields are in the Leithsville Formation.

REFERENCES CITED
Conger, R.W., 1996, Borehole geophysical logging for water-resources investigation in Pennsylvania:

U.S. Geological Survey Fact Sheet 218-95, 4 p.
Fenneman, N.M., 1938, Physiography of eastern United States: New York, McGraw-Hill Book

Company, Inc., 691 p.
Halliburton NUS, 1995, Draft remedial investigation/feasibility study project operations plan,

Crossley Farm Site, Berks County, Pennsylvania, EPA Contract No. 68-W8-0037.
Keys, W.S., 1990, Borehole geophysics applied to ground-water investigations: U.S. Geological Survey

Open-File Report 87-539, 305 p.
MacLachlan, D.B., and Berg, T.M., 1981, Atlas of preliminary geologic quadrangle maps of

Pennsylvania, p. 183 and 355.
R.F. Weston/IT, 1988, Regional hydrogeologic investigation, Town of Hereford Site, Berks County,

Pennsylvania: EPA Contract No. 68-03-3482.
Williams, J.H., and Conger, R.W., 1990, Preliminary delineation of contaminated water-bearing

fractures intersected by open-hole bedrock wells: Groundwater Monitoring Review, Fall 1990,
p. 118-121.
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FEE 07 '97 04:01PM LUDGATE ENGINEERING '' P.2/4

CROSSLEY FARM SITE
^

SAMPLE POINTS' LOCATIONS

PREPARED BY: LUDGATE ENGINEERNG CORPQRTION

PREPARED FOR: HALIBURTQN NUS

S/7/97

COORDINATES TIED TO PA STATE PLANE SYSTEM

ELEVATIONS TIED TO NGUD 1929

POINT
NAME NORTH EAST ELEU. PTtt

AD10B10S 409351.20 2S9343S..I& 878.76 711
AD100360 409449.54 £593179.74 650.23 71£
AD4084fl0 409759.16 2593811.71 368-65 7E8
ADA40080 409689-73 2593588.̂ 6 88S-ifc 710

BP1500 4086fl9.49 2S93&67.S5 379.13 7£5
BP150400 409075>6E 2593569.16 89S.39 713
BP234S00 40S902..&0 25936,97.76 694.69 70S

40flS67.67 3553560.81 915.61 726

DU00 4099&3.17 2S93886.40 899.36 7S4
DUB200 410168.53 2593097.56 919.73 73S
DU2500 409943.97 2593335.31 tt9fl.51 723
I>UaG020B 410137, @S 2593342.52 932.05 705

PA23B&80 409&Q3.40 2593965.78 890.48 703
PA200400 409666.75 E593785.92 889,71 704
PA400a00 409776.41 -2594861.09 891.33 70S
PA400460 409865.74 2593678.54 693.87 701

OA00 40aag0.73 e.592910,56 877.00 719
QAB15B 406858.26 2592781.06 815-55 752
QA2000 409012.89 2592964.62 665.84 718
Q£<a000 409181.56 2593130.46 668.88 717 M D Q ft I I I I
OBS0015B 4B3S43.39 2593849.02 841.40 716 R n J U l I I I



FEE 07 '97 04:01PM LUDGATE ENGINEERING p-3/4

SG-01 401247.06 2594140.35 559.46 744
SG-0JH 406230.71 2391766-33 620.89 741
SG-03 409851.53 2591675.71 663.30 755
SG-04 412673.34 2592427.60 751.Si 753

SF. (Ol 40943S.83 8592969,44 814.93 781
TCULUERT 489640.12 5593734.16 893,59 708
SP ITS 406637,28 2594256.32 647.33 730
SF. iTfe 406561.92 £593953.35 633.63 7E9

ELEUS
INNER OUTER 0N»

MW-1IOB 409916.79 2595930.68 646.S3 846.65 646.26

nU-lIR 409905.60 £595698.32 Q48..43 845.86

nU-1.10B 409251.71 2593074.36 646.46 646.63 644.39

riU-1. SOB 409170. 79 2593240.46 881.68 862.06 679.55

MW-2DR 409690.40 2593326.05 690.8 689.55

MU-EOB 409886.11 2593315.38 889.37 889.93 888.02

MW-2R 409692.47 2593320.55 691.25 668.84

MW-2.10B 412163,93 £594672.52 932.16 933,66 930.47

nu-31>OB 409000.22 2592359.84 705.49 70S. 66 703-08

MU-30B 406992-£7 2592308.70 700.36 700.61 696.65

(1U-40B 406542.64 2592096.46 679.14 678.34 677.07

Hl*H4R 403515.64 £592169.34 66fc. 98 676.96

HU-SDOB 408185.46 2592193.31 6S7.44 6S6.03 385.89

MU-50B 40618E.69 £592195.68 6fl7.4fl 687.78 685.76

MU-5R 4081B6.02 2592180.36 686,77 664.84

MW-60B 406724.57 2594422.37 645.2 64S.35 643.37̂ " ̂ '



P 4/4FEE 07 '97 04:02PM LUDGATE ENGINEERING

MW-6R 406726.00 KS9443S.31 645.19 643.57

MU-7DR 406483.57 £593237,58 642-47 641.26

MW-70B 406463,04 S593232.5S 643.61 644.07 641.51

PJUI-7R 406470.74 £593236.81 643.06 641.09

riW-flft 404965.53 £593932.3£ 598.56 597, 12
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CROSSLEY FARM SITE

SAMPLE POINT COORDINATES AND ELEVATIONS

PREPARED BY LUDGATE ENGINEERING CORPORATION

6/3/99

NAME NORTH EAST ELEV. PT#

SB02 410059.36 2596071.63 910.95 4053

SB03 409369.43 2594152.12 885.73 4051

SB07 408961.49 2593685.08 900.08 4050

SB08 408848.93 2593688.04 889.90 4049

NAME NORTH EAST ELEV. ELEV. ELEV. PT#
GND OUT CASE INCASE

HN01D 408384.01 2593944.68 845.49 848.16 847.14 4041

HNO6D 406704.92 2594429.48 642.64 644.82 644.66 210

HN07D 406477.84 2593229.15 640.87 643.84 643.60 4011

HN08I 404948.56 2593933.84 598.28 600.91 600.62 4012

HN09S 410354.44 2594092.75 924.10 927.54 927.23 4001
HNO9I 410352.14 2594079.86 923.69 927.18 926.91 4002
HN09D 410349.51 2594067.99 923.28 926.42 * 4003

HN10S 409290.64 2592960.29 823.09 825.90 825.63 4033
HN10I1 +2 409284.97 2592944.55 820.85 823.57 823.25 4034

823.28
HN1OD 409277.48 2592920.99 819.30 822.32 822.07 4035

HN11I 408486.70 2592564.40 755.51 758.66 758.28 3068
HN11D 408498.55 2592557.92 754.98 757.89 757.70 3069
HN11S 408502.34 2592570.09 755.67 758.65 758.25 30'

A R 3 0 I I I I *



HN12D 408532.32 2593277.23 881.30 884.64 884.11 4046
HN12I 408535.63 2593292.21 882.22 885.04 884.48 4047
HN12S 408535.41 2593307.67 882.69 885.70 884.55 4048

HN13 406126.46 2591683.50 613.46 613.48 613.20 4054
HN13 406118.37 2591695.57 612.93 612.98 612.60 4055
HN13 406109.96 2591706.69 612.17 612.22 612.02 4056

HN14D 403859.67 2592713.19 657.81 660.49 660.35 4057
HN14S 403870.00 2592719.88 657.45 660.25 660.12 4058
HN141 403880.18 2592729.34 657.23 659.94 659.88 4059

HN15D 408220.91 2594301.15 839.11 841.91 841.67 4043
HN15I 408230.07 2594312.13 840.56 843.40 843.04 4044
HN15S 408244.39 2594314.68 842.16 845.16 844.87 4045

HN16S 402006.76 2593411.62 568.99 571.58 571.38 4016
HN16I 402013.96 2593402.55 569.24 571.72 571.61 4017
HN16D 402020.16 2593394.88 569.52 572.51 572.34 401ft

HN17S 397599.23 2595050.96 503.92 507.42 507.07 4060
HN171 397598.83 2595063.00 504.38 507.53 506.98 4061
HN17D 397597.79 2595075.19 504.64 507.39 507.19 4062

HN18S 409505.33 2593177.72 846.62 849.30 849.14 4027
HN18I 409516.91 2593181.02 846.78 849.48 * 4028
HN18V 409528.83 2593191.45 848.60 851.48 851.11 4029

HN19I 408623.37 2593724.85 873.98 876.69 876.59 4037

HN20S 408564.24 2593675.86 872.46 875.60 875.36 4038
HN20I 408564.24 2593675.86 872.46 875.60 875.35 4038

HN22S 409184.94 2593714.61 894.02 897.05 896.83 4006
HN22I 409184.94 2593714.61 894.02 897.05 896.78 4006

HN23I 408709.59 2593793.58 873.16 876.01 875.84 4036

2600197\LIST.02
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AUG 34 '99 01:29PM LUDGATE ENGINEERING P.2/2

cct

LUDGATE GfclNgRJNB CORP.
... ..Project: U:&W197
"" Thu Jul 1 1999 CRD.SLEY Fflffl Page

Point North East Elev

727 4.16409.3877 £593921.0847 fl46.259 HW-JJOB
728 4M418.621J 2593914.95U 348.63Q IW-1IR
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iiH§Sgg3S||i_iiil5S||.ij :<|*.g|̂ .l!iâ >>.i£ff:ff iff .ijtlllllf'iis-Et.ifl

AR30I123



l= i
0) J)

3 n-
g> IP

HN
14
S-
02
-X
 

HN
15
D-
02

HN
IS
D-
OZ
-D
'

I 
"
D
U
P

RE
SU
LT

 
J3
UA
L
 
'R
ES
UL
T
 

"Q
UA
L

1

HN
14
S-
02

Q
U
A
L
 R
ES
UL
T

HN
14
I-
02
-X

Q
U
A
L
"
 R
ES
UL
T

2 »Jz ui 1T- a 1 3
_J

i

CD 'CD

hl ._ is . s
CD -i ' OQ m

CO <0 S
->CM «! S l4/>
T <- OJ l/>

• • ; • • i • ! ' • l
£ m fe "- - *"
CM <- ! ^ CM Pi .*- (N

m !

.: w 5'̂
1 . * f-- O! . .
im iff) m CD' CD

'S * i •» • ™<*» . in r̂  <- 1 ji -fl-

N

i • ' =
Z S I* r- 1 "

« ?. . R - -. :*
<
'3
C. CD' CQi CD

i -1 a
?' ' 01 .J 2 CN' r-zi : 'W a ;<° S OD o
n , , a: 5> 1 .•" . "~,C)! fl

1 J i
O ICD ' m^ , . . . , . . . . . . , , .

CM i
9 . i -

1 to ̂  co *- 'x fN in
: • ' -at a

j ;<
; O

S IM .m r, S

S • :§ , B
(/l -J 01 ' B 'z yaS „ • g* « 3I: CC : 3 fl IN m •- « r-

i o.
X , '
(V 1 .o ^.

: OL 3
: -li

O
g' I ' V

i J*

I ^
. 4 — i =

-J

O
CN " '

1 *

£ ffar tc. 3

Sa
mp
le

 I
D

Du
pl
ic
at
e

Sa
co
de
:

IN
OR
GA
NI
CS

m ^i m m

i :;„ §.;::!
CD Y. CD . : i ^ ' CD

• : CD !

: « |,

CN O CO I1" CM

<-< < S £ OO 6'5 OO.i

i : ;

J! s|. l-l ! =

CO : CQ CQ

*j§* § § "a
co'«^ IN ,?. ' *- : --3

CD CD CD

* ^ 'co m

0 ' p ^ _J

* S » S. . g CM |
. i . | . . ; ,

mi co j m

rt ji (p jv co *9

m <CD m 01

10 r- r- CO IN .- 3

m' !£ m

O ' ' O O fT]

f,S- co^m 5 CN

CD1 _l CD

Si? "1 ; | °|

i ,m . . . i . :m.

° ' § 8 u,

m m ' CD

ciT-W CN'CO .fl- in-fl3

m jse . . CD

8 :O 0 ' '

CN ̂  rt 'CO ̂  -- ' ^
CM (O (N »- n JCO ' .̂

-j CD ] CD CO

. . . . T-. .

in
UJ_l

E ' ° ^ll t §§ EE! B
iifillllfihs
~3I3ZQ.|(..(7i(/.F>NU.

z

zz

i

5 z

i

,

z z

1

z

z

z

z

z

z

II

[3
,3
'-
Di
ct
.l
or
ob
en
zi
di
ne

|
 Ac
en
ap
ht
he
ne

z z

z z

z z

z;z

fe
is
(2
-e
th
yl
he
iy
l)
ph
th
al
at
e _
_

|D
i-
n-
bu
ty
l p

ht
ha
ia
te

|

a

1

i

IV
OL
AT
IL
ES

z

s
13 z

Z

Z

Z

;< < <;z | z z

Zi2 Z Z Z'Z ZZ Z'Z Z Z Z'Z'Z Z Z Z

z z z

z

2 z

7

Z

7

Z

Z'Z

z zz!

Z

Z

z z z

Z 2 ZIZ ZIZ Z 5 Z'Z Z'Z ZZZZZZ

Z'Z

z z

z

z

Z

Z

Z

Z

z z z

zzzzzzzzzzzzzzzzzz

Z Z Z

ZZZZZZZZZZZZZZZZZZ

z

1 1
 . 
1 .

 1 
-T
ri
ch
to
ro
ot
tl
an
e

Z

i 1 
. 1

 .2
 ,2

-T
et
ra
ch
lo
ro
et
ha
ne

z z

11
 , 
1 ,

2-
Tr
ic
hl
or
oe
th
an
e

T,
 i-

bi
ch
lo
ro
et
ha
ne

z

Z

Z

«
Z

c
B S

|s
* eNo SfifQlco
T̂  CN

z z z

z'z z z'z z'z z'z z'z zz:z § z zz

< ' <. . <z z, ,z

• 1 '=-G
«ie 2 =.:.; £
C!C'0. §,,£ g o

M ' p j i Q [ = g i a i i u o c c °
i sifi S i £ 8 ̂  S'S .S .„
•8 i:^ i £:£ S £ S | !| » SS . ^ x i a i a i u O J . S o S £ =5 -.'? e s s e'S'2 e.» ? •?• S ̂  5
5,E|220,22lSog,8g „ £ £ _ _ ,
£'£$$%%%ttSllMl$igfll^So.DQIQQ'Qp^.S SS N E E|
CN'fNCM fNICN CMitN CN|fO'^ CDiI S'^,^ O O £J
T-" . —— T-' 1 T-" 1 .-" T-' . ̂ -' --' I-' | »-" CN 1 IN ' -T ' < i Ol CD ' CD U

AR30I 121.



01
d

a
a
H
£ SSi
O B
=• C
S °-?*
S w
g|

6 t
= 0
_. ooOL

•Z,
to
5

i _i . ' i< , . .
O ' i im

Q 1

O O' b_ :
6 6 ; ^

" " Q. in J !
i i n1 IK s ! z!z o z zjz z zlz'z z z

i_i
<•

, . i ° i . . . . I , . ! . . , , . ; . ; , .

in ' ^fl .3 < '•- « ;
i o; z z ZiZ'z z z z z z z i Z'z z z z,z z

_i. i

s • '
i ij • : . •
II . OC 3 Z Z iZ Z Z Z Z!± Z Z IZ

_J.
4, s . ; . . . ; . . . . , . , : , , . ,x' , i

? ;j! : '
53' , ' • .? u) ;
X E 'ZZZIZZ'Z.zIzZiZZ'SSzZ'Z'Z.Z'Z

_l 1 1 . 1! ' • : • ' .
9 !j; .
fl ^ '
•- CO r-J . . 1z ui a < < . < < < < s < < < <i cca zz.zzzzzzzz z

_i '

, 1 . . ; . ; . , . . . ; . . . . .
^ i ^ ^ •«- . W . '
i cc. 2 z z|5 5 2 5:5 .1 z 2 z 2 z z.ziz:5;z
. ., .^, 1 .4-|..- - • . , . , ( |

i : :
- . . ^ . , . , . , . , . ... , : . , .

•s : -*fl 3
•^ W d. • .
[ as zz zzzzz±zz:z

i _i

i ' • . :
X .

3 1- . .
w =j! ' :n 31 .
•- Ifl .
i: 5 zzziZzz:zzzzz5z2z5zzz

.-i
: 1 : : '

N • '
S K

•i^ Ul -J

C 5 3( Z Z, ZiZ.Z Z ZiZ ZIZ Z
-1<
oX ' • ' • ' • • • . . . . . . . . . , , , . , . .

" c/1 : j
i a z ziz z z'z z z z z z z SiZ'Z.z z'i z

_l ' '<... 3 ; , . ; . , . . . ; , . ; ; ; . ,
CN L_ . ' . .
9 _jc o ' : 3 • ' • !
T- . W J

: 0.3: z z( z z z z:z|Z z z zf
-i '< :
O : ' , i

x

. ' H '

: a z zjz z.z z.z zzzzz z;z £ z z z z

• • 5 • :

I S : - ! ' ! '•- in d ' •
I, (£31 ±Z ZZZZZ'ZZZ;Z

s « •' I; I'| i' ? 8 s I1 ''•%'•£
e--' ; ̂!i^P?iiill -=r- P
'iQ 5i ' >io olo'oiiu i i siz z z'o ilo. S. Si 10 i=iff

n ' I ' l l

aipi z 3

ZZZZ |ZZz5z2.ZZZZZZIZZZZ.ZZZZZZZZiZZZZ

i • :
"- ' 3i ' (

• z.z'z iz z!5 22 5iz zz z zz z.z z z.z ziziz ziz z ziz ziz z

-1 CD

ji a o
3 3 0

i i ' :

Z Z|Z Z ZZ Z Z.Z Z 2 Z.Z ZZ z'S 5'3iZ Z,3z ̂  Z 5 Z 5 Z Z'ZiZ

^M' 3

. . . . . i . . . i . t . . . . . . . . . . . . . . . . . . . .

1 z z.z z z z;2 zzzzzzzzzzzzzzzzzzzzzzzz. . . . . . , . , . . . . . , . . . . . . . . . . . . . . .

-i ' ' m

2 3 . 0

SZZZ ZZiZZZZZ^ZZZIZZZZZZZZZZZZIZZZZZ

- > , . ( . ; . , . , . . , . . , . , . . , , . . . . . . , . , .
i !

», . i . ; '
2 3. 1

. i :
ziz z z z z z'z z z^z zzzzzzzz z.z:z!z z z.z ziz z z z!z

:?, : i i ' ' : ! . !

£ S : : ' •£ ' fie S
O l f J • « . ^ a i - f f l t i

* | f t C ' t * _ J ™ 0

£ | fli « P (0 *-ifM CN flD ̂ r 0 •-'= <^ C S'U'S1 l3 0

AR30I125



<u
Q

CO

ro
*lc g
3io g
V 0)
3^
Ol 0)

IE
E "-

s!
IDo:
3
S-

I

ZO-S9LNH
X-20-191

T' '

,

SO-I91NH

1

D

*4|o

-1 -r-t

x-eo-ssi

il ;-ri

ZO-SSINH

j
X*
NI

i ' ' •

(N
O

I

dr
x-G-jd-asih
x-Eo-asih

ill a

9*i ;

i§
£ i" a. i
X|XQ

a :
1| CM

££•0.
Z Z D
I I Q

5'Q to

-* • i i ' '
=> i iOm -, -,1m m m -> -i
5' ' I ' ' ' i ' ' ' ' ;

|aS ! .S lilt- :Sr°,-:

1 im ' ^ ! m :.. m

1- : : i
3 : S3; ' S
i n J • - c o ' ^ l n r - S ,

_i.
3 | . '

t- ' '
_l , |

. . . . - . . . ; . . •

§ 'm1 m i ' m -t . CD

1- ! ' i i : '
_J '

W ̂  IN ~ CN « 21 ^ ^ ̂  S "

«£ i ' '

a. to ' ->'• -> CD i m -j m
l-: ' , !

3 : . • i ; •
O CD | -i m m ; 'CD

i- ! '

:__.£" £• s-;
. V-. ._) , - ; r-

3 . '

It£ .j' !i =.?:! =
'O1 , m ,CD' |m i . i f x i

i-

K * S ( N C M C M 2 S 2'BJ

< : i '
=>' 1 1
O CD CO CO

*-
-J

«dS ^ffi S« r, S»§^*JJO*io CNI(O *o n cniort--

_l ' '
:s, , , : • ;

*~ ; : : I
(fl J 10 ' 5 CN 10 S

3. in CM . h- »- . • •- Z i Ol -- CO

-J

1- • . :
_J ' '

a. 3 £ n i S -: t .5 2j * S

3
O ' m CD y. 1 . . . . . . . . . . , .

t-

- - . . . . . . . . .

M ' 'y • ' • c«
IE>. E ' E | -2 s
" c e c E - i l E = 5 c ' S:nSis |.l s il-ls e2 s.S c.'S a°^5^ c a m « 1 B ' «« .e o o.>-o S n mj;
•£< < < m SIO'OOOOO i.-i3 55

', 1
-> CD :

cc ^ f^ 31 ' • 3 Z

. : ! ' '

B ^ ,;.

• S n S ;zzzz|izzzzz.z.z

i CD m

T* r fl. .» a S <

m m1 . . . , . , . . , . , . . , . . . .

j . , . . . , . . . . . . . . .

CD: m • :

2 S ™ zzzz zzzzz ziz

Im CD ;

CN t *' ? 3 : ' 3' ' Z

! ' m

r^ a! - zzzz. zzzzzzz

ID'

£ t : « n * ' iS <
CD -- f , fl 3 3 Z

* ! ' m i

1 9 .'
•-* " t ZIZZZ' Z Z Z.Z Z ZIZ

i * . 'fl^ ". s 222$ $22z z22

5C ^ ID -i

.:| 1 _a| ^ ,

: 2 !l
« S 2 , o). »£ . 7 as £ oj ^ cE £ c s c *S

MH •&S IgEJ! ?'?_._.uJg S« S^gSe^^l

'Pp,£«§o>2|oS8|lo

|E E o 1 1 tf" 1 *'1 - ̂ f '1

Z Q. .J? tS ICfi 'K > M 'Ul n" *( CD (5 '> -"' ' ̂.r'̂-" T- r-" W. r-"

Z

z

z

z

i-

Z

Z

-f

7

Z

Z

1 .
2.
4-
Tn
me
th
yl
be
nz
en
e

z

zzzzzzzzzzzz

z

z.z^z'zlz ziz z ẑ z.z z
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PENINoTXTE________;_______________________(814) 863-0841 Fax (814) 863-4540
Agricultural Analytical Services Laboratory
The Pennsylvania State University
University Park PA 16802

nQQH

Upper Montgomery Joint Authority L»*> Sample ID: 611-93
1100 MenSCh Dam Rd - P 0 BOX 6 Dat« Received: September 24. 1993
Pennsburg PA 18073 D"te s*mPl«d: Septemb« 22,1993

County: Montgomery
Customer Sample ID: Digester B

Analysis Report for Use of Biosolids on Cropland
October 1,1993

RESULTS
pH Solids Volatile Tot-N Org-N NH4N P K Mg Ca Na F« Al

———————————————————————— % dry weight basis ———————————————————————————-
6.5 1.80 49.73 3.74 3.70 .04 3.15 0.27 0.42 2.69 0.66 12.90 2.01

Mn As Cd Cr Cu Pb Hg Mo NI Se Zn PCB R««*
CN

—————————————————————————————— nag/kg dry weight basis ————————————————————————
1278.1 18.8 3.9 659.5 728.3 243.8 4.13 24.6 87.6 6.6 971 < 1 < 1

NR-Not Requested
One dry ton of this material is equivalent to 13290 gallons of wet material or 55.4 tons of wet material

PRIMARY NUTRIENT CONTENT

% on Dry Weight Basis
Levd n_ t A. ^ flU- -.__.-_.. .2- .----.4----.-,-<>-..----.-g

Total N 3.74 ******************
25 7.21 ************************************

K2O 0.33 *

It will take 1.59 dry tons of this biosolid to supply 100 IDS of phosphorus.

It will take 1.34 dry tons of this biosolid to supply 100 Ibs of total nitrogen.

COMMENTS:

page 1 of 2
AR30I2I.O



Lab Sample ID: 611-93
PA DER REGULATIONS FOR LAND APPLICATION of BIOSOLIDS

Maximum

Aectptablemg/kg

Gd 3.9 ******

mmm0—-------------------..............
Cr 659.5 *****************************

Pn 728 ̂
V-.U /-b*>-.-> ********************************

Pb 243.8 0--------**********

0-------——-------
"8 " ******************

**1 o /.O *******************

Zn 971 *****************

0-V-'- ——------
PCB <I

EPA REGULATIONS FOR LAND APPLICATION OF BIOSOLIDS (40 CFR Part 503)
Pollutant Limit- Ceiling Limit-
EPA Table 3 EPATa

::', -.:•: .".:;. .
• • • • • ' AectptabUmg/kg

As

Gd

Cn •

Pb 243̂

Mo 24.6

Ni 87.6

Se 6:6

Zn 971

A_ /* JS-SŴ:':̂...:O- —— ----..._....-..._.... .-41̂,:*..̂,;

Ŵ f*̂ *̂ :#&3gs£&$8̂ &&!ii&!$?̂ &&f&f:-f̂ &%fiilf̂ $$yffM

0-..--——-----.--... .....I

0-
************************* *****

AR30I21.I



METHODS OF DETERMINATION - BIOSOLIDS

Weight: oven dried overnight at 105° C

Cd. Cr. Ni. MQ. Pb. On. Zn. Fe. Al. Mn. Ca. M?. Na. K. P:
Dry ashed followed by HNOa-HCl acid digestion; elements measured by
inductively coupled plasma (ICP).

As. Se:
Dry ashed followed by HNOg acid digestion; elements determined by atomic
absorption spectrometer/graphite furnace.

Hg: EPA Test Methods for Evaluating Solid Waste, Volume 1: Method 7470

Cvanide: EPA Test Methods for Evaluating Solid Waste, Proposed Update Package
Chap. 7, 7.3.3.2

PCB: EPA Test Methods for Evaluating Solid Waste, Volume 1: Method 8080
(Performed at Centre Analytical Laboratory, State College, PA)

Nitrogen fN"i:
total-N: micro-Kjeldahl digestion; N measured with Technicon autoanalyzer
ammonium (NELt-N): gas electrode; potentiometer
organic (Org-N): (total N) minus (NH-4-N)

; expressed in parts per million (ppm) and/or percent (%) on a dry weight basis

Conversions: ppm is equivalent to ug/g and mg/kg
ppm x lÔ spercent (%)
% x 104=ppm

% P x 2.3 =

Procedures:
Manual of Methods. Soil and Environmental Chemistry Laboratprv. The
Pennsylvania State University. Information Report 121. W. T. Dotv. M. C.
Amacher and D. E. Baker. Oct. 1982

DISCLAIMER STATEMENT

"Biosolid results from The Pennsylvania State University are an educational part of an ongoing
Research/Extension program on the safe and beneficial use of biosolids for crop production. There are other
in-analyzed components which at some future time may be found harmful to crops, the food chain, or the

environment. While the results and recommendations represent the current state of technology, neither
project personnel nor The Pennsylvania State University will assume responsibility for detrimental effects
caused by the use of biosotids on land."

AR30I2I.2



FORM 43 ANALYTTCAL PARAMETERS
TKTTIAL SUBMITTAL AND RECERTIFICATION

TCU> ANALYSIS TOTAL ANALYSIS
pH Total Residua
Phenolics Volatile Residue
Antimony PCB
Arsenic pH
Barium Cyanide
Cadmium Oil & Grease
Chromium Ammonia-Nitrogen
Hexavalent Chromium Phenolics
Lead Arsenic
Mercury Barium
Nickel Cadmium
Selenium Chromium
Silver Lead
Copper Mercury
Molybdenum Nickel
Zinc Selenium
Benzene Silver
Benzo (a) pyrene Copper
Bis ( 2EH) Phthalate Molybdenum
Chlordane Zinc
DOT Benzene
ODD Benz o ( a) Phthalate
DDE Bis (2ethylheacyl) Phthalate
Dimethylnitrosamine Chlordane
Lindane DDT
Methylene Chloride DDD
MEK DDE
Phenanthren* Dimethylnitrosamine
Toxaphene Lindane
Trichloroetliylene Methylene Chloride
Carbon Tetrachloride MEK
Chlorobenzene Phenanthrene
Chloroform -•• Toxaphene
Cresol Trichloroethylene
2,4 D Reactivity
1,4 Dichlorobenzene Ignitability
1,2 Dichloroethane Corrosivity
1,1 Dichloroethylene Paint Filter
2,4 Dinitrotoluene ASTM ANALYSIS
Endrin Oil & Grease
Heptachlor Ammonia Nitrogen
Hexachlorobenzene Cyanide
Hexachlorobutadiene TOX
Hexacfaloroethane COD
Methoxychlor TOC
Nitrobenzene pH
Pentachlorophenol Total Volatile Residue
Pyridine Total Filterable Residue
Tetrachloroethylene 2,4,5 TP Silvex
2,4,5 Trichlorophenol Vinyl Chloride
2,4,6 Trichlorophenol Boron

AR30I2U3



CERTIFICATE OF ANALYSIS

Upper Montgomery Joint Authority Report No.
P.O. BOX 6 Sample Date
P*nnsburg, PA 18073 Sanpled By

Received
Reported
P.O. Nunber

932351
06/30/93
N/A
06/30/93
07/15/93
VERBAL

RHC Niwber : 7906
Sample Description: UKJA SLUDGE

RCRA Date Anl Ana-
Repl Parameter Result LIMITS Completed Lyst Method

1 ANT I HOMY, TOTAL CTCLP) <0.100 HG/L 07/07/93 KUC EPA 6010
1 ARSEHIC, TOTAL 1 .52 MG/KG 07/09/93 BAR EPA 7060
1 ARSENIC, TOTAL (TCLP) <0.100 MG/L 5.0 MG/L 07/07/93 KWC EPA 6010
1 BARIUM, TOTAL 297 MG/KG 07/07/93 KWC EPA 6010
1 BARIUM, TOTAL (TCLP) 0.559 HG/L . 100.0 HG/L 07/07/93 KUC EPA 6010
1 BORON (TCLP) 0.352 MG/L 07/07/93 KUC EPA 6010
1 CADMIUM, TOTAL <1-OQ MG/KG 07/07/93 KWC EPA 6010
1 CADMIUM, TOTAL (TCLP) <O.OSO MG/L 1.0 HG/L 07/07/93 KWC EPA 6010
1 CHROMIUM, HEXAVALENT, TOTAL (TCLP) <0.002 MG/L 07/13/93 BAK EPA 218.4
1 CHROMIUM, TOTAL 98.4 MG/KG 07/07/93 KWC EPA 6010
1 CHROMIUM, TOTAL (TCLP) <0.050 MG/L 5.0 MG/L 07/07/93 KWC EPA 6010
1 COPPER, TOTAL 214 MG/KG 07/07/93 KWC EPA 6010
1 COPPER, TOTAL (TCLP) <0.050 MG/L 07/07/93 KWC EPA 6010
1 LEAD, TOTAL 50.0 MG/KG 07/07/93 KWC EPA 6010
1 LEAD, TOTAL (TCLP) <0.100 MG/L 5.0 MG/L 07/07/93 KUC EPA 6010
1 MERCURY, TOTAL 1.3 KG/KG 07/01/93 JNO EPA 7470, 7471
1 MERCURY, TOTAL (TCLP) <0.0002 MG/L 0.2 MG/L 07/08/93 JNO EPA 7470
1 MOLYBDENUM, TOTAL <10.0 MG/KG 07/07/93 KWC EPA 6010
1 MOLYBDENUM, TOTAL (TCLP) <0.500 MG/L 07/07/93 KWC EPA 200.7
1 NICKEL, TOTAL 31.0 MG/KG 07/07/93 KWC EPA 6010
1 NICKEL, TOTAL (TCLP) 0.255 MG/L 07/07/93 KUC EPA 6010
1 SELENIUM, TOTAL 0.844 MG/KG 07/12/93 BAK EPA 7740
1 SELENIUM', TOTAL (TCLP) <o. 100 MG/L I.OMG/L 07/07/93 KWC EPA 6010
1 SILVER, TOTAL 5.89 MG/KG 07/07/93 KWC EPA 6010
1 SILVER, TOTAL (TCLP) <0.050 HG/L 5.0 MG/L 07/07/93 KUC EPA 6010
1 ZINC, TOTAL 205 MG/KG 07/07/93 KWC EPA 6010
1 ZINC, TOTAL (TCLP) 1.26 HG/L 07/07/93 KUC EPA 6010
1 AMMONIA (SOLID-DIST.) 340 MG/KG 07/06/93 ABB EPA 350.1 (HOO)
1 AMMONIA-NITROCEN(UATER LEACH) 2.6 HG/L 07/06/93 ABB EPA 350.1
1 CHEMICAL OXYGEN DEMANO(UATER LEACH) 38 MG/L 07/06/93 LAC EPA 410.4

Approved By:

E/Dixon
Laboratory Manager

Page 1 of 3

TRI-COUNTY BUSINESS CAMPUS • 8B ROBINSON STREET • PQTTSTOWK. PA 19464 • 215-327-4850 • FAX 215-327-4852
CO: NA - CT: PH-0667 • OE: REC-PA • MD: 150 - MA: PA060 - Ml: REC-PA • NH: 25391-A - NJ: 77434 - PA: 46-253 - VA: 00298 - Wt: 999902530

RR30I2I.U



CERTIFICATE OF ANALYSIS
RMC

Analytics
Upper Montgomery Joint Authority Report No.
P.O. BOX 6 SMpLe Date
Pennsburg, PA 18073 Sampled By

Received
Reported
P.O. NuBber

932351
06/30/93
N/A
06/30/93
07/15/93
VERBAL

RHC Nuiber : 7906
Sample Description: UHJA SLUDGE

RCRA Date Anl Ane-
Repl Paraaieter Result LIMITS Completed tyst Method

1 CYANIDE, TOTAL (MACRO DIST.) 3.71 KG/KG 07/06/93 BLB EPA 9012
1 CYANIDE, TOTAL (WATER LEACH) O.005 MG/L 07/06/93 BLB EPA 9012
1 PHENOLICS (MACRO DIST.} 1.9 MG/KG 07/09/93 ABB EPA 9066

PHENOLICS (TCLP) <0.05 MG/L 07/06/93 ABB EPA 9066
FORM 43 PEST * PCS (SOLID) SEE PEST. ATTACHMENT 07/08/93 JAI EPA 8080
FORM 43 PEST t PCB (TCLP) SEE PEST. ATTACHMENT 07/07/93 JAI EPA 6080
HERBICIDE: 2,4,5-TP (TCLP) <100 UG/L 1.0 MG/L 07/09/93 SDF EPA 8150
HERBICIDE: Z,4-D CTCLP) <1000 UG/L 10.0 MG/L 07/09/93 SDF EPA 8150
FORM 43 SENI-VOLATILES (SOLID) SEE SEMI-VOL. ATTACHMENT 07/08/93 JVC EPA 8270

1 FORM 43 SEMI-VOLATILES (TCLP) SEE SEMI-VOL. ATTACHMENT 07/08/93 JVC EPA 8270
1 FORM 43 VOLATILES (SOLID) SEE VOL. ATTACHMENT 07/02/93 DEN EPA 8240
1 FORM 43 VOLATILES CTCLP) SEE VOL. ATTACHMENT 07/07/93 SOU EPA 8240
1 PH (SOLID) 7.50 07/01/93 LAC EPA 9045
1 PH(UATER LEACHATE) 7.59 07/02/93 JNO EPA 150.1
1 PH (TCLP - NON-VOLATILE) 5.16 07/02/93 JNO EPA 150.1
1 PH (TCLP - ZERO HE AD SPACE) 5.19 07/02/93 JNO EPA 150.1
1 TUP SETUP - WO*-VOLATILES COMPLETED 07/02/93 JNO EPA 1311
1 TCLP SETUP - VOLATILES COMPLETED 07/02/93 JNO EPA 1311
1 OIL * GREASE (SOLID) 320 MG/KG 07/09/93 KAJ EPA 9070,9071,413.2
1 OIL * GREASE(WATER LEACH) <0.25 MG/L 07/09/93 KAJ EPA 413.2
1 CARBON, TOTAL ORGANIC (WATER LEACH) 15.6 MG/L 07/07/93 SPK EPA 9060
1 CORROSIVITY NOT CORROSIVE (7.50) 2-12.5 07/01/93 LAC SU-B46, SEC 7.2.1A
1 IGNITA81LITY (SOLID) NOT 1 GUI TABLE 07/02/93 JNO ASTM D-4982-89A
1 PAINT FILTER TEST NO FREE LIQUIDS 07/01/93 LAC EPA 9095
1 REACTIVITY NOT REACTIVE 07/02/93 JHO SV-846, SEC. 7.3
1 REACTIVITY: CYANIDE <1 MG/KG 250 MG/KG 07/01/93 ABB SU846, SEC 7.3
1 REACTIVITY: SULF1DE <50 MG/KG 500 MG/KG 07/01/93 BLB SW-646, SEC. 7.3
1 TOTAL DISSOLVED SOLIDS(UATER LEACH) 181 MG/L " 07/06/93 LMS EPA 160.1
1 TOTAL ORGANIC HALOGENS(UATER LEACH) 54 UG/L 07/08/93 SPK EPA 9020
1 TOTAL SOLIDS 252000 MG/KG 07/01/93 LMS EPA 160.3

Approved By:

t̂ L<£.
i *. Dixon

Laboratory Manager
Pag* 2 of 3

TRI-COUNTY BUSINESS CAMPUS • 88 ROBINSON STREET • POTTSTOWN, PA 19464 • 215-327-4650 - FAX 216-327-4852
CO: NA - CT: PH-0667 • Dfc REC-PA • MD: ISO • Mfc PA060 - Ml: REC-PA • NH: 25391-A • NJ: 77434 - PA: 46-253 • VA: 00296 • Wl: 909902530
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CERTIFICATE OF ANALYSIS A 7 , •Analytics
Upper Montgomery Joint Authority Report No.
P.O. BOX 6 Sample Date
Pennsburg. PA 18073 Sampled By

Received
Reported
P.O. Number

932351
06/30/93
N/A
06/30/93
07/15/93
VERBAL

RMC Number : 7906
Sample Description: UMJA SLUDGE

RCRA Date Anl Afia-
Repl Parameter Result LIMITS Coupleted lyst Method

1 TOTAL VOLATILE SOLIDS 509000 MC/KG 07/01/93 LMS EPA 160.4
1 TOTAL VOLATILE SOLIDS (WATER LEACH) 29 MG/L 07/06/93 LMS EPA 160.4
1 UATER LEACHATE SET UP COMPLETED 07/02/93 JNO ASTM D3987-85

Approved By:

/Tu.la'E. Dixon
-^ Laboratory Manager

Page 3 of 3

TRl-COL'XTY Bl'SlXESS CAMPl'S • £•• H•-3IXSOX STREET • PoTTSTOWN. PA 19464 • '215-327-4850 • FAX ^lo-3^
CO: NA • CT. PH-0667 - DE. REC-PA • MD - = : • MA: PA060 - M!: REC-PA - NH' 25291-A • NJ: 7743̂  - =»i 46-253 • VA: 00296 • Wl: 999902530
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.CERTIFICATE OF ANALYSIS
RMC

Analytics

CUEHTLD.: LMJASUJDGE DATE ANALYZED: Jut 8,1903
RMC LD.: 7906 ANALYZED BY: JAI

4,4'-ODD
0-BHC <aoo

<aoo erekxutfwsufate
<at» 4f4'-ODT

heptachtor <aOD crtordme
•Urin <aoo tD-nphene
heptech-orepaDdde <8-00 PCS-1016
«nd06ufanl <aOO PCB-1221

<1&0 PC8-1232
<1&0 PC&-1242
<16LO PCB-1248

PC8-1254
PCB-1260

TRI.COUNTY BUSINESS CAMPUS * 86 ROBINSON STREET * POTTSTOWN, PA 19464 • 215-327-4850 * FAX 215-327-4852
CO-.NA - CT:PH-0667. D£ REOPA • MD:150* MA.-PA060 - Ml: REC-PA . NH:25391-A - NJ: 77434 • PA: 46-253 • VA: 00296 • WI: 9M9Q2S30
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CERTIFICATE OF ANALYSIS
RMC

Analytics

Summary ofTooddty Characteristic Leaching Procedure

CUENTLD.: UMJASLUDGE DATE ANALYZED: Jul7,1983
RMC ID.; 7906 ANALYZED BY: JAI

PesbckJee

upfl. ug/L
0-BHC (UnE.m) <40 methoxyciior <1000
haptachtor <O8 4,4'-DDT <2A
heptichlorepOKkto <OB chlordane <3.0
M'-ODE <ZO toxaphene <SO

4,4'-DDD <2J)

um

ApprowdBf.
7

TRI-COUNTY BUSINESS CAMPUS • 86 ROBINSON STREBT * POTTSTOWN. PA 19464 • 215-327-4B50 • FAX 216-327̂ 4862
Ca NA - CT: PJ+0667 • DE REOPA • MD: 150 • MA: PA060 • Ml: REC-PA . NH: 25391-A . NJ: 77434 • PA: 46-253 • VA: 00298 - Wl: 999902530
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RMC
T̂ERTTFICATE OF ANALYSIS A 7 ,-w Analytics

S«* volatile Analysis Data -—— */ —'aaivolatile Analysis Data

CLIENT I.D. : UHJA SLUDGE_______________ Date Analyzed : 07/08/93
HMC I.D. :______932351-7906__________ Analyzad By : JVC

COMPOUND UG/KG QL COHPOUND UG/KG QL

N-Nltrosodlmthyl-Mine U 330 4-Nltrophenol U 1700
bis(2-ChloroethyL)Ether U 330 Fluorena U 330
Phenol U 330 Diethylphthalate U 330
2-Chlorophenol U 330 4-Chlorophenyl-phenylether U 330
1,3-Dichlorobenzene U 330 4,6-Dinitro-2-inethylphenol U 1700
1,4-Dichlorobenzene 120 JB 330 N-NttrosodiphenylMine U 330
1,2-Dichlorobenzene U 330 1f2-Diphenyl Hydra line U 330
b1s(2-chloroisopropyl)ether U 330 4-Bromophenyl-pher.ylether U 330
Hexachloroethane U 330 Hexachlorobenzene U 330
N-Nltroso-Df'n-propylamfne U 330 Pentachlorophenol U 1700
N1 trobenzene U 330 Phenanthrene U 330
laophorone U 330 Anthracene U 330
2-Nltrophenol U 330 Dl-n-butylphthalate U 330
2,4*D.mthy.phenol U 330 Fluoranthene U 330
bia(2-Chloroethoxy)aiethane U 330 Pyrene U 330
2,4-Dichlorophenot U 330 Benzid.ne U 2600
1,2,4-TMchlorobenzene U 330 Buty I benzy Iphthalate U 330
Naphthalene U 330 Benzo(a)anthracene U 330
Hexachlorobutadiene U 330 3,3'-Dichlorobenzidine U 660
4-Chloro-3-wethylphenol U 330 Chrysena U 330
Hexachlorocyclopentadiene U 330 bisC2-Ethylhexyl)phthalate 2000 330
2,4,6-Trlchlorophenol U 330 01-n-octylphthelate U 330
2-d.loronephthalane U 330 Benzo(b>f luoranthene U 330
Acenaphthylene U 330 Benzo(k)f luoranthene U 330
D.Mthylphthalate U 330 Benzo(a)pyrene U 330
2,6-Din.trotoluene U 330 Indeno(1,2,3-cd)pyrene U 330
Acenaphthene U 330 D1benzo(a,h)anthracene U 330
2,4-Pinltrophenol U 1700 Benzo(s,h,i)peryler.e U 330
2,4-Ointtrotoluene U 330

SURROGATE COMPOUNDS
2-Fluorophenol
Phenol-eC
Nitrobenzene-tf
2-Fluorobiphenyl
2,4,6- T r \ broanphenot
T«rphenyl-dU

Percent Solid of 100. la used for alt Target expounds.
QL m Saaplc specific quantitation li».t
Qualifier.
(J) Indicates an estimated value (U) Indicates conpoind not detected
(B) Indicates conpoind found in blank (D) Indicates surrogate* have been diluted out

Approved By

TRI.COTJWTY BUSINBSS CAMPUS * 88 ROBINSON STREET * POTTSTOWM. PA 19464 • 215-327-4650 • FAX 216-327-4852
CO: NA . CT: PH466? - DE: REOPA • MO. 150 • MA: PA060 • Ml: REC-PA • NH: 25391-A - NJ: 77434 • PA: 46-263 • VA: 00296 • Wl: 999907̂ 0
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CERTIFICATE OF ANALYSIS
SemlvolaUte Analysis Data

Client I.D.: UMJA SLUDGE______________ Date Analyzed : 07/08/93
RMC I.D.: 932351-7906 TCLP Analyst: JVG

RMC
Analytics

Compound_____________uG/L____QL Compound______________uG/L____QL

Pyridlne U 100 2,4,5-Trtch.orophenol U 500
N-Nltrosodlmethytamine U 100 2,4-Dinttrotoluene U 100
2-Methylphenol U 100 Hexachlorobenzene U 100
Hexachloroethane U 100 Pentachlorophenol U 500
3- & 4-Methylphenol U 100 Phenanttirene U 100
Nitrobenzene U 100 bts (2-Ethyl he xyl) phthalate U 100
Hexachtorobutadlene U 100 Benzo(a)pyrene U 100
2.4,6-Trichlorophenol U 100

Surrogate Compounds Recovery
2-Ruorophenol 16 %
Phenol-d5 19 %
Nltrobenzene-d5 96 %
2-Ruoroblphenyl 68 %
2,4,6-Tribromophenol 13 %
Terphenyl-dU 99 %

Percent solid of 100. Is used for all Target compounds.
QL - Sample specific quantitatton limit
Qualifiers: ( J ) Indicates an estimated value. ( U ) Indicates compound not detected.

( B ) Indicates compound found in blank. ( D ) Indicates surrogates have been diluted out

Approved by

TRI-COUNTY BUSINESS CAMPUS * 68 RosmsoK STREET • POTTSTOWN, PA 19464 • 215-327-4850 « FAX 215-327-4852
OO: NA • CT: PH-0667 . DE: REC-PA - MD: 150. MA: PA060 • Ml: REC-PA . NH: 25391-A • NJ: 77434 - PA: 46-253 • Vfc OQ29B • W: 999902530
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RMC
.ERTIFICATE OF ANALYSIS

RMC Envirornental Chemistry Laboratory
Volatile Organic Analysis Data

CLIENT I.D. r UHJA SLUDGE_____________ Date Analyzed ; 07/02/93
RMC I.D. :______932351-7906_________ Analyzed By : OEM

COMPOUND UG/KG OL COMPOUND UG/KG QL

Chloroaethana U 50 1,2-Dichloropropana U 25
Bronmethane U 50 cla-1,3-Dichloropropene U 25
Vinyl Chloride U 50 Trichloroethene U 25
Oilo roe thane U 50 Benzene U 25
Nethylene Chloride 70 B 25 Dibro-nocMoroniethane U 25
Trichlorofluoromethane U 25 1,1,2-THchloroethane U 25
1,1-Dfchloroethene U 25 trans-1,3-Dichloropropene U 25
1,1*Dfchlor0ethane U 25 Bro-oofom U 25
1,2-Dichloroethene (total) U 25 Tetrachloroethene U 25
Chloroform U 25 1,1,2,2-Tetrachloroethane U 25
1,2-Dlchloroethane U 25 Toluene U 25
2-Butanone U 50 Chlorobenzene U 25
1,1,1'Trtchloroethane U 25 Ethylbenzene U 25
Carbon Tetrachloride U 25 1,3-Dichlorobenzene U 25
Braaodichloroa-ethane U 25 1,2 I 1,4-Dichlorobenzene U 25

SURROGATE COMPOUNDS
1,2-D1chloroethan*-d4
Toluene-dB
B roaiof I uorobenzene

QL • Seaple apeclfIc quantltation liiait

Qualifiers
(.I) Indicates en estimated value
(U) Indicates caa.poi.nd not detected
CD) Indicates surrogates have been diluted out
(8) indicates coo-pomd fowd in blank

Percent Solid of 100. is used for all Target ccMpounds.

Approved By ______4&&'j(!£*

TBI-COUNTY BUSINESS CAMPUS • 86 ROBINSON STREET * POTTSTOWN, PA 19464 * 215-327-4860 • FAX 216-327*4852
CO:NA • CT:P-+0667 • DE REOPA • MD:150- MA: PA060 • Ml: REOPA - NH2S391-A - NJ: 77434 • PA; 46-263 - VA: 00296 • W): 899902530
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CERTIFICATE OF ANALYSIS

RMC Environmental Chemistry Laboratory
Volatile Organic Analysis Data

CLIENT I.D. : UHJA SLUDGE_____________ Date Analyzed : 07/07/93

RMC
Analytics

RHC I.D. :______932351-7906 TCLP Analyzed By ; SOU

COMPOUND UG/L QL COMPOUND UG/L QL

Vinyl Chloride U 100 Carbon Tetrachloride U 50
Methylene Chloride 120 B 50 Trichloroethene U 50
1,1-Dichloroethene U 50 Benzene U 50
Chloroform 23 JB 50 Tetrachloroethene U 50
1.2-Dlchloroethane U 50 Chlorobenzene U 50
2-Butanone U 100 1,2 t 1,4-Dichlorobenzene 23 JB 50

SURROGATE COMPOUNDS
1,2-D1chloroethane-d4
Toluene*d8
Bronx, f L uorobenzene

QL * Sanple specific quantitation limit

Qualifiers
(J) Indicates an estimated value
(U) Indicates compound not detected
(D) Indicates surrogates have been diluted out
(B) Indicates compUMid found in blank

Approved By

TRI-COUNTY BUSINESS CAMPUS • 88 ROBINSON STREET • POTTSTOWN, PA 19464 • 215-327*4850 • FAX 215-327-4852
CO-.NA . CT:PHW)667 - Dfc REOPA • MD:150- MA: PA060 • Ml: REC-PA . NH:25391-A • MJ:77434 • PA:46-2S3 -VA: 00296 - W1.99990Z530
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OF ANALYSIS

Sam.volatile Analysis Data

CLIENT I.D. : >C0495 METHOD BLANK_________ Date Analyzed : 07/08/93

RMC
A 7 , •Analytics

••/• ' •' '

KMC I.D. :______METHOD BLANK_________ Anelyzed By '. JVC

COMPOUND UG/KG QL COMPOUND UG/KG OL

N-Nltroaodimethylaialne U 330 4-N1trophenol U 1700
bisC2-Chloroethyl)Ether U 330 Fluorene U 330
Phenol U 330 Diethylphthalate U 330
-.•Chlorophenol U 330 4-Chlorophenyl-phenylether U 330
1,3-Dichlorobenzene U 330 4,6-D1n1tro-2-Mthylphenol U 1700
1,4-Dichlorobenzer-e 75 J 330 N-Nltrosodiphenylsmine U 330
1,2-Dlchlorobenzene U 330 1,2-Dlphenyl Hydrazfne U 330
bis(2-chloro1»opropyl)ether U 330 4-Bronophenyl-phenylether U 330
Nexachloroethane U 330 Hexachlorobenzene U 330
N-Nltroso-Di-n-propylamine U 330 Pentachlorophenol U 1700
Nitrobenzene U 330 Phenenthrene U 330
laophorona U 330 Anthracene U 330
2-Hltraphenol U 330 Di-n-butylphthalete U 330
2,4-Dimethylphenol U 330 Fluorenthene U 330
b1s(2-Chloroethoxy)s-ethane U 330 Pyrene U 330
2,4-Dichlorophanol U 330 Benzldine U 2600
1,2,4-Trlchlorobenxene U 330 Butylbenzylphthalate U 330
Naphthalene U 330 Benzo(a)anthracene U 330
HaxachLorobutadiene U 330 3,3'-Dlchlorobanzidine U 660
4-Chloro-3-metbytphenol U 330 Chrysene U 330
Hexachlorocyclopentedlene U 330 b1e(2>Ethythaxyt)phthalate U 330
2,4,6-Trlchlorophenot U 330 Di-n-octytphthalate U 330
2-Chloronaphthalene U 330 Banzo(b)fluoranthane U 330
Acanephthylene U 330 Benzo(k)fluoranthene U 330
Diaethylptithalate U 330 Benzo(a)pyrene U 330
2,6-Dlnltrotoluene U 330 lndano(1,2,3-cd)pyrene U 330
Acenaphthene U 330 D1benzo<erh)enthracene U 330
2,4-Dinltrophenol U 1700 B«nzo(g,h, Operyleoe U 330
2,4-Dinftrotoluene U 330

SURROGATE COMPOUNDS
2-Fluoroptienol
Phenol-<C
Hltrobenzene-d5
2-Fluoroblphanyl
2.4,6-TrlbraKiphanol
Terphenyl -dU

Percent Solid of 100. Is used for all Target coo-powd*.
QL * Saaple specific quant i tat ion limit
Qualifiers
(J) Indicates an estimated value CU) Indicates coopound not detected
(B) Indicates conpovid fotnd in blank CD) Indicates surrogates have bean diluted out

Approved By

TRI-COUMTY BUSINESS CAMPUS • 88 ROBINSON STEEET • POTTSTOWN, PA 19464 • 215-327-4850 • FAX 215-327-4852
Oa.NA.CT: PH-0667 • DE: REOPA - MO: 150 • MA: PA060 • Ml: REC-PA . NH: 2S391-A . NJ: 77434 . PA; 46-253 • VA: 00296 • Wl: 999902530
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CERTIFICATE OF ANALYSIS
Serntvolat-le Analysis Data

Client I.D.: E2986 METHOD BLANK_________ Date Analyzed : 07/08/93
RMC I.D.: METHOD BUNK Analyst: JVG

RMC
Analytics

Compound______________uG/L____QL Compound______________uG/L____QL

Pyrldlne U 100 2,4,5-Trichiorophenol U 500
N-Nttrosodirnethylamlne U 100 2,4-Dinttrotoluene U 100
2-Methylphenol U 100 Hexachlor obenzene U 100
Hexachloroethane U 100 Pentachlorophenol U 500
3-& 4-Methytphenol U 100 Phenanthrene U 100
Nitrobenzene U 100 bis(2-Ethylhexyl)phthalate U 100
Hexachlorobutadiene U 100 Benzo(a)pyrene U 100
2,4,6-Tnchlorophenol U 100

Surrogate Compounds___ Recovery
2-Fluorophenol 79 %
Phenol-d5 65 %
Nltrobenzene-d5 69 %
2-Buoroblphenyl 57 %
2,4,6-Trlbromophenol 76 %
Terphenyl-d14 93 %

Percent solid of 100. Is used for all Target compounds.
QL * Sample specific quantitatlon limit
Qualifiers: (J) Indicates an estimated value. ( U) Indicates compound not detected.

(B) indicates compound found In blank. (D) Indicates surrogates have been diluted out

Approved by ĴC?&?s0fi&

TRI-COUNTY BUSINESS CAMPUS - 88 ROBINSON STREET • POTTSTOWN. PA 19464 • 215-327-4850 • FAX 215-327-48S2
CO: NA • CT: PH-0667 . DE: HEC-PA . MD: 150 - MA: PA060 - Ml: REOPA - NH: 25391-A - NJ: 77434 . PA: 46-253 - VA: 00298 • Wl: 999902530



CERTIFICATE OF ANALYSIS

RMC Environmental Chemistry Laboratory
Volatile Organic Analysis Data

CLIENT I.D. : >B4528 METHOD BLANK_______ Date Analyzed . 07/01/93

RMC
Analytics

RMC I.D. :______MET HOC BLANK________ Analyzed By :_ DEN

COMPOUND UG/L QL COMPOUND UG/L

Chloromethane U 10 1,2-Dichloropropane U S
Bromomethane U 10 c1s-1,3-D1chloropropene U 5
Vinyl Chloride U 10 Trichloroethene U 5
Chloro«thana U 10 Benzene U 5
Methylene Chloride 6 5 Dtbro-aochloronethene U 5
Trichlorofluoronethene U 5 1,1,2-Trichloroethane U 5
1,1-Dlchloroethene U 5 trane-1,3-Dichloropropene U 5
1,1 •Dichloroethane U 5 Broaaforn U 5
1,2'Dichloroethene (total) U 5 Tetrachloroethene U 5
Chlorofora U 5 1,1*2,2-Tetrachloroethane U 5
1,2-Dlchloroethane U 5 Toluene U 5
2-Butanone U 10 Chlorobenzene U 5
1,1,1-Trfehloroethane u 5 Ethylbanzene U 5
Carbon Tetrachlorfde U 5 1,3-Dichlorobenzene U 5
Broandichloro-aethane U 5 1,2 i 1(4-D1chlorobenzene U 5

SURROGATE COMPOUNDS
1,2-D1chloroethane-d4
Toluene-dB
B roaof I uorobenzene

QL * Saaple specific quentltatlon Halt

Qualifier*
CJ) Indicates an estimated valua
(U) Indicates conpou-d not detected
(D) Indicates surrogates have been diluted out
(B) Indicates cas-powid foind In blank

Approved By

TRI.COUNTY BUSINESS CAMPUS • 88 RoBmsow STREET • POTTSTOWN, PA 19464 • 21S-327-4850 • FAX 215-327-48C2
CttNA .CT:PH0667. DE: REC-PA - M&150' MA: PA060 . Ml: REOPA - NH:2S391-A • NJ: 77434 - PA:46-2S3 -VA: 00296 • Wl: 999902530

AR30I255



CERTIFICATE OF ANALYSIS

RMC Environmental Chemistry Laboratory
Volatile Organic Analysis Data

CLIENT I.D. i >64565 METHOD BIAMK_______ Date Analyzed i 07/07/93

RMC
Analytics

"HC I.D. :______METHOD BLANK________ Analyzed By : SOU

COMPOUND UQ/L QL COMPOUND UG/L QL

Vinyl Chloride U 10 Carbon Tetrechloride U 5
Hethylene Chloride 11 5 Trichloroethene U 5
1,1-Dichloroethene U 5 Benzene U 5
Chloroform 1 j 5 Tetrachloroethene U 5
1,2-Dlchloroethane U 5 Chtorobenzene U 5
2-Butanone U 10 1,2 t 1,4-Dichlorobenzene 2 J 5

SURROGATE COMPOUNDS
1,2-Dichloroethene-d&
Toluene-d8
Bromoftuorobenzene

QL > Sanple specific quant.tat.on Unit

Qualifiers
(J) Indicates an estiauted value
(U) Indicates conpound not detected
(D) Indicates surrogates have been diluted out
(B) Indicates coopouid found in blank

Approved By

TRI-COUNTY BUSINESS CAMPUS * 68 ROBINSON STRBBT • POTTS-TOWN, PA 19464 - 216-327-4850 * FAX 215-327-4852
CO: NA . CT: PH-0667 • DE: REC-PA • MD: 150 • MA: PA060 • Ml: REC-PA - NH: 25391-A . NJ: 77434 . PA: 4&2S3 . VA: 00296 • Wl: 999902530
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_
GENERATOR'S WASTE PROFILE SHEET

INSTRUCTIONS

Information on this form, is used to determine if the waste may be transported, treated, stored or disposed in a legal,
safe, and environmentally sound manner. This information will be maintained in strict confidence. Answers must be
provided for all sections of this form, and must be printed in ink or typed. A response of "NONE," or "NA"
applicable) can be made, if appropriate. If additional space is needed, indicate on the form that additional information
attached, and attach the information to the Generator's Waste Profile Sheet. Shaded areas of the attached form are for
Contractor's use only. If you have questions concerning this form, please contact Contractor's sales representative.

PART A. WASTE GENERATOR INFORMATION
1. GENERATOR NAME - Enter the name of the facility where the waste is generated.
2. SIC CODE - Enter the 4-digit Standard Industrial Classification Code for the facility where the waste is generated.
3. FACILITY ADDRESS - Enter the street address (not P.O. Box) of the facility where the waste is generated.
4. GENERATOR CITY, STATE/PROVINCE - Enter the city and state or province where the waste is generated.
5. ZIP/POSTAL CODE - Enter the generating facility's zip or postal code.
6. GENERATOR U SEP A/CANADIAN FEDERAL ID - Enter the identification number issued by the USEPA or CANADIAN

FEDERAL AGENCY to the facility generating the waste (if applicable).
7. GENERATOR STATE/PROVINCE ID - Enter the identification number issued by the state or province to the

facility generating the waste (if applicable).
8. TECHNICAL CONTACT - Enter the name of the person who can answer technical questions about the waste.
9. PHONE - Enter technical contact's telephone number.

PART B. WASTE STREAM INFORMATION
1. NAME OF WASTE - Enter a name generally descriptive of this waste (e.g., paint sludge, contaminated soil,

incinerator ash, untreated medical waste, friable asbestos, fluorescent bulbs).
2. PROCESS GENERATING WASTE - List the specific process/operation or source that generates the waste (e.g., paint

spray booth, spill clean up, incineration of municipal refuse, asbestos removal, building maintenance).
3. ANNUAL AMOUNT/UNITS - Enter the amount of waste that will be generated and transported annually. Use

appropriate units to describe this volume (e.g., cubic yards, gallons, kilograms, pounds).
4. WASTE TYPE - Based upon reading the Contractor's Definition of Special Waste that is included in section B.5,

these instructions, determine whether your waste is a "Type A Special Waste" or a "Type B Special Wastl
Indicate the proper response in the space provided.

5. SPECIAL HANDLING INSTRUCTIONS/SUPPLEMENTAL INFORMATION - For all wastes, describe any special
handling requirements and any additional information that you feel would assist in determining the proper method(s) for
transportation, treatment, storage, and disposal of the waste. For Type B Special Waste, provide the "supplemental
information" requested after each applicable definition.

CONTRACTOR'S DEFINITION OF SPECIAL WASTE

a. "Special Waste" means Type A or Type B Special Wastes as defined below.

b. "Type A Special Waste" means any waste from a commercial or industrial activity meeting any of the
following descriptions:
L A waste from an industrial process.
ii. A waste from a pollution control process.
iii. A waste containing free liquids.
iv. Residue and debris from the cleanup of a spill of a chemical substance or commercial product or a waste listed

in i.-ili., or v.-vii. of this definition.
v. Contaminated residuals, or articles from the cleanup of a facility generating, storing, treating, recycling, or

disposing chemical substances, commercial products, or wastes listed in i.-iv., vi., or vii. of this definition.
vi. Any waste which is non-hazardous as a result of treatment pursuant to Subtitle C of the Resource Conservation

and Recovery Act (RCRA).
vii. Chemical-containing equipment removed from service, in which the chemical composition and concentration are

unknown.

WMNA-4151 (02/92) Side 1 of 4
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v. Residue/sludges from septic tanks, food service grease traps, or wash waters and
wastewaters from commercial laundries, laundromats, and car washes, unless these
wastes are managed at commercial or public treatment works.

Supplemental Information - Indicate the physical state of the waste (e.g., liquid, sludge, solid). List the
specific source(s) (e.g.. septic tank pumpings from hotel) of the waste and indicate whether there are an;
Industrial discharges incorporated into the waste. Indicate whether or not a commercial laundry cleans clothing
that may be contaminated with chemicals from an industrial facility. List the types of vehicles cleaned at car
washes. Include a statement that indicates whether the interiors of any truck, or the exteriors of bulk
chemical or waste tank trucks are washed.

vi. Chemical-containing equipment removed from service, in which the chemical composition
and concentration are known (e.g., acetylene tanks, cathode ray tubes, lab equipment,
fluorescent light tubes, etc.).

Supplemental Information - List the specific equipment removed from service and any additional information
pertaining to the chemical contained in that equipment, including type, concentration and volume.

vii. Waste produced from the demolition or dismantling of industrial process equipment or
facilities contaminated with chemicals from the industrial process. Chemicals or residues
removed or drained from such equipment or facilities are Type A Special Wastes".

Supplemental Information - List the waste type(s) (e.g., piping, pumps, tanks) and the process type(s) from
which they came. Indicate whether there are residuals contained in the process equipment. Describe the
process used to decontaminate the equipment and list any chemicals or mixtures of chemicals that were used in
the cleaning process. Attach a copy of the most current Material Safety Data Sheets for each of the chemicals
used in the original process, the end product of the process, and the chemicals or mixtures of chemicals used in
the cleaning process. Indicate whether this waste is contaminated with asbestos or asbestos insulation.

vili. Incinerator ash generated at a Resource Recovery Facility that burned only non-hazardous
household, commercial, or industrial waste and qualifies for the hazardous waste exclusion
in 40 CFR 261.4(b), If the regulatory authority does not recognize the household hazardous waste
exclusion, then the ash is a Type A Special Waste".

Supplemental Information - If the ash is wetted during storage or transportation, list the wetting agent(s) usec'
and include its chemical composition or provide a current Material Safety Data Sheet.

6. INCIDENTAL AMOUNTS OF SPECIAL WASTE - The Contractor recognizes that many customers will produce some
"Special Waste," as defined above. Incidental quantities of special waste (i.e., quantities that do not materially
change the physical or chemical identity of the load or make it hazardous waste), do not require the customer to
sign a Generator's Waste Profile Sheet. However, the customer must identify the type and amount of special wastes
which will be provided to the Contractor in incidental amounts.

PART C. TRANSPORTATION INFORMATION
1. METHOD OF SHIPMENT - Indicate the anticipated method of shipment by checking the appropriate box.
2. SUPPLEMENTAL SHIPPING INFORMATION - Enter any additional shipping information.
3. INDICATE IF THIS WASTE IS A USDOT (see 49 CFR 171) OR CANADIAN FEDERAL HAZARDOUS MATERIAL. If so,

answer Questions 4, 5, and 6 below.
4. HAZARD CLASS/ID - Enter the proper USDOT or Canadian Federal hazard class/enter the proper USDOT (see 49 CFR

172) or Canadian Federal Identification Number.
5. REPORTABLE QUANTITY (RQ)/Units (Ib/kg) - Enter the RQ established by 40 CFR 302.4 or equivalent Canadian

regulation for this waste. Indicate the appropriate units of the RQ.
6. SHIPPING NAME - Enter the proper USDOT or Canadian Federal shipping name for this waste.

PART D. TECHINCAL MANAGER DECISION - To be completed by Contractor's representative only.

PART E. MANAGEMENT FACILITY INFORMATION/DECISION - To be completed by Contractor's representative only.

JART F. PHYSICAL CHARACTERISTICS OF WASTE - If Part B.4 was checked Type B". QO directly to Part J.
'. COLOR - Describe the color of the waste (e.g., blue, transparent, varies).
2. ODOR - DO NOT SMELL THE WASTE! If the waste has a known incidental odor, then describe it (e.g., acrid,

pungent, solvent, sweet).

WMNA-4151 (02/92) Side 3 of 4
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APPENDIX L

SITE PHOTOGRAPHS
JULY 9, 1998
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Photo 1: Drum Excavation Area, surrounded by agricultural land.

Photo 2: Mesic Hardwood Forest, approximately 1,000 feet south of Drum Excavation Area
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Photo 3: Talus Slope, with Oak-Hickory Forest in background (approximately 1,000 feet
southwest of Drum Excavation Area.

Photo 4: Cleared fields located immediately south of Blackhead Hill, with alternating patches of
Successional Hardwood Forest and Old Field Perennial Vegetation (approximately 1,300 feet
south of Drum Excavation Area).

flR30!263



Photo 5: Emergent Wetland Vegetation approximately 300 feet south (downslope) from Spring
No. 179, and approximately 1,200 feet south of Drum Excavation Area). Dominated by rice
cutgrass and false nettle. Palustrine Emergent Wetland, Persistent (PEM1).

Photo 6: Emergent Wetland Vegetation approximately 200 feet west (downslope) of Spring No.
101, and approximately 1,000 feet west of Drum Excavation Area. Dominated by jewelweed and
skunk cabbage. Palustrine Emergent Wetland, Persistent (PEM1).

AR30I26I*



Photo 7: Successional Hardwood Forest on Abandoned Quarry, approximately 800 feet
southwest of Drum Excavation Area. Dominated by bigtooth aspen and black birch.

Photo 8: West Branch Perkiomen Creek at Airport Road, approximately 0.75 mile south of Drum
Excavation Area. Note sharply defined channel with alternating riffles and pools.

HR30I26S



M

AR30I266



DATA POINT #1
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 1
1987 MANUAL

Project/Site: CROSSLEY FARM
Applicant: ENVIRONMENTAL PROTECTION AGENCY
Investigators: J. PEYTON DOUB, PWS

Do Normal Circumstances exist on the site?: Yes No
Is the site significantly disturbed t Atypical Situation)?: Yes No

Is the area a potential Problem Area?: Yes No
(If needed, explain on reverse)

Date:
County:
State:

Community ID
Transect ID:

Plot ID:

7/9/98
BERKS
PENNSYLVANIA

WHF
SPRING No. 179
SYSTEM
1

VEGETATION
Dominant Plant Species Stratum Indicator

ACER RUBRUM C
ACER RUBRUM SA
LINDERA BENZOIN SH
ROSA MULTIFLORUM SH
IMPATIENS CAPENSIS H
POLYGONUM SP. H

FAC
FAC
FACW-
FACU
FACW
FACW

I Percent of Dominant Species that are OBL,
(excluding FAC-).

Other Plant Species Stratum Indicator

FACW or FAC
83

Remarks: HYDROPHYTIC VEGETATION PRESENT. CANOPIES FROM TREES ON ADJOINING UPLANDS SHADE MOST OF THIS DATA
POINT. ONLY THOSE PLANTS ACTUALLY GROWING WITHIN THE WETLAND ARE COUNTED ABOVE.

HYDROLOGY
I Recorded Data (Described in Remarks):

Stream, Lake, or Tide Gauge
X Aerial Photographs

Other
No Recorded Data Available

Field Observations:
Depth of Surface Water: NONE (in.)
Depth to Free Water in Pit: NONE (in.)
Depth in Saturated Soil: NONE (in.)

Wetland Hydrology Indicators:
Primarv Indicators:

Inundated
Saturated in Upper 1 2 inches
Water Marks
Drift Lines

X Sediment Deposits
X Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):
Oxidized Root Channels in Upper 12 inches
Water-Stained Leaves
Local Soil Survey Data

X FAC-Neutral Test
Other (Explain in Remarks)

Remarks: MID-SUMMER DELINEATION DURING DRY SEASON. CHANNEL APPEARS TO CARRY WATER FROM UPHILL SPRINGS
DURING WETTER SEASONS. EVIDENCE OF WETLAND HYDROLOGY MARGINAL.

AR30I267



DATA POINT #1
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 2
1987 MANUAL

Soil
Map Unit Name CHESTER VERY STONY SILT LOAM Drainage Class: WELL DRAINED
(Series and Phase):
Taxonomy (subgroup):

Profile Description:
Depth Horizon Matrix Color
(inches) (Munsell Moist)
0-2 ALLUVIUM 10YR 3/2
2-8 B 10YR5/6

Field Observations Yes No
Confirmed Mapped Type?

Mottle Colors Mottle Texture Concretions,
(Munsell Moist) Abundance/Contrast Structure, etc,
NONE N/A SANDY CLAY LOAM
NONE N/A SANDY CLAY LOAM

8 AUGUR REFUSAL

Hydric Soil Indicators:
Histosol
Histic Epipedon
Sulf idic Odor
Aquic Moisture Regime
Reducing Conditions
Gleyed or Low-Chroma Colors

Concretions
High Organic Content in Surface Layer in Sandy Soil
Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National Hydric Soils List
Other (.Explain in Remarks)

Remarks: EVIDENCE OF HYDRIC SOIL MARGINAL.

WETLAND DETERMINATION
(Circle)

Hydrophytic Vegetation Present? Yes No
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No

(Circle)
Is this Sampling Point Within a Wetland? Yes No

Remarks: ALTHOUGH REGULATORY STATUS AS A WETLAND IS MARGINAL, AREA WILL BE ASSUMED TO BE A WETLAND FOR
PURPOSES OF REMEDIAL INVESTIGATION.

Classification: PALUSTRINE FORESTED WETLAND, BROAD-LEAVED DECIDUOUS (PF01)

RR30I268



DATA POINT #2
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 1
1987 MANUAL

Project/Site: CROSSLEY FARM
Applicant: ENVIRONMENTAL PROTECTION AGENCY
Investigators: J. PEYTON DOUB, PWS

Do Normal Circumstances exist on the site?; Yes No
Is the site significantly disturbed (Atypical Situation)?: Yes No

Is the area a potential Problem Area?: Yes No
(If needed, explain on reverse)

Date:
County:
State:

Community ID
Transect ID:

Plot ID:

7/9/98
BERKS
PENNSYLVANIA

MHF
SPRING No. 179
SYSTEM
2

VEGETATION
Dominant Plant Species

BETULA LENT A
POPULUS GRANDIDENTA
SASSAFRAS ALBIDUM
CORNUS FLORIDA
ACER RUBRUM
RUBUS OCCIDENT ALIS
TOXICODEN. RADICANS
BOEHMERIA CYLINDRICA

Stratum
C
C
SA
SA
SA
H
H
H

Indicator
FACU
FACU-
FACU-
FACU-
FAC
UNK
FAC
FACW +

3ercent of Dominant Species that
(excluding FAC-).

are OBL, FACW or

Dominant Plant Species
LINDERA BENZOIN
VIBURNUM ACERIFOLIUM
PARTHENOC. QUINQUEFOLIA

Stratum Indicator
H FACW-
H UPL
H FACU

Other Plant Species
VIBURNUM ACERIFOLIUM
ARISAEMA TRIPHYLLUM
SASSAFRAS ALBIDUM

SH UPL
H FACW-
H FACU

FAC
40

Remarks: NO EVIDENCE OF HYDROPHYTIC VEGETATION

HYDROLOGY
Recorded Data (Described in Remarks):

Stream, Lake, or Tide Gauge
X Aerial Photographs

Other
No Recorded Data Available

Field Observations:
Depth of Surface Water: NONE (in.)
Depth to Free Water in Pit: NONE (in.)
Depth in Saturated Soil: NONE (in.)

Remarks: NO EVIDENCE OF WETLAND HYDROLOGY.

Wetland Hydrology Indicators:
Primary Indicators:

Inundated
Saturated in Upper 1 2 inches
Water Marks
Drift Lines
Sediment Deposits
Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):
Oxidized Root Channels in Upper 12 inches
Water-Stained Leaves
Local Soil Survey Data
FAC-Neutral Test
Other (Explain in Remarks)
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DATA POINT #2
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 2
1987 MANUAL

Soil
Map Unit Name CHESTER VERY STONY SILT LOAM Drainage Class: WELL DRAINED
(Series and Phase):
Taxonomy (subgroup):

Profile Description:
Depth Horizon Matrix Color
(inches) (Munsell Moist)
0-1.5 A 10YR3/2
1.5-15 B 10YR6/6
15-20+ B 10YR6/6

Field Observations Yes No
Confirmed Mapped Type?

Mottle Colors Mottle Texture Concretions,
(Munsell Moist) Abundance/Contrast Structure, etc.
NONE N/A LOAM
NONE N/A SANDY CLAY LOAM
NONE N/A CLAY LOAM

Hydric Soil Indicators:
Histosol
Histic Epipedon
Sulfidic Odor
Aquic Moisture Regime
Reducing Conditions
Gleyed or Low-Chroma Colors

Concretions
High Organic Content in Surface Layer in Sandy Soil
Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National Hydric Soils List
Other (Explain in Remarks)

Remarks: NO EVIDENCE OF HYDRIC SOILS

WETLAND DETERMINATION
(Circle)

Hydrophytic Vegetation Present? Yes No
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No

(Circle)
Is this Sampling Point Within a Wetland? Yes No

Remarks: UPLAND

Classification: UPLAND (U)
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DATA POINT #3
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 1
1987 MANUAL

Project/Site: CROSSLEY FARM
Applicant: ENVIRONMENTAL PROTECTION AGENCY
Investigators: J. PEYTON DOUB, PWS

Do Normal Circumstances exist on the site?: Yes No
Is the site significantly disturbed (Atypical Situation)?: Yes No

Is the area a potential Problem Area?: Yes No
(If needed, explain on reverse)

Date:
County:
State:

Community ID
Transect ID:

Plot ID:

7/9/98
BERKS
PENNSYLVANIA

PEWV
SPRING No. 179
SYSTEM
3

VEGETATION
Dominant Plant Species Stratum Indicator

LINDERA BENZOIN SH FACW-
LEERSIA ORYZOIDES H OBL
SASSAFRAS ALBIDUM SA FACU-

Percent of Dominant Species that are OBL, FACW or FAC
excluding FAC-).

Remarks: HYDROPHYTIC VEGETATION

Dominant Plant Species Stratum Indicator
SOLANUM NIGRUM H FACU-
BOEHMERIA CYLINDRICA H FACW +
PONTEDER1A CORDATA H OBL

100

HYDROLOGY
Recorded Data (Described in Remarks):

Stream, Lake, or Tide Gauge
X Aerial Photographs

Other
No Recorded Data Available

Field Observations:
Depth of Surface Water: 0 (in.)
Depth to Free Water in F*it: 0 (in.)
Depth in Saturated Soil: 0 (in.)

Wetland Hydrology Indicators:
Primary Indicators:

Inundated
X Saturated in Upper 1 2 inches

Water Marks
Drift Lines

X Sediment Deposits
Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):
Oxidized Root Channels in Upper 1 2 inches
Water-Stained Leaves
Local Soil Survey Data

X FAC-Neutral Test
Other (Explain in Remarks)

Remarks: APPEARS TO BE SEASONALLY INUNDATED BY UPGRADIENT SPRINGS.



DATA POINT #3
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 2
1987 MANUAL

Soil
Map Unit Name CHESTER VERY STONY SILT LOAM Drainage Class: WELL DRAINED
(Series and Phase):
Taxonomy (subgroup):

Profile Description:
Depth Horizon Matrix Color
(inches) (Munsell Moist)
0-12+ A 10YR5/2

Field Observations Yes No
Confirmed Mapped Type?

Mottle Colors Mottle Texture Concretions,
(Munsell Moist) Abundance/Contrast Structure, etc.
1 0YR 5/6 1 0%/DISTINCT SILTY CLAY LOAM

Hydric Soil Indicators:
Histosol
Histic Epipedon
Sulf idic Odor
Aquic Moisture Regime
Reducing Conditions

X Gleyed or Low-Chroma Colors

Concretions
High Organic Content in Surface Layer in Sandy Soil
Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National Hydric Soils List
Other (Explain in Remarks)

Remarks: HYDRIC SOIL

WETLAND DETERMINATION
(Circle)

Hydrophytic Vegetation Present? Yes No
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No

(Circle)
Is this Sampling Point Within a Wetland? Yes No

Remarks: ALL THREE PARAMETERS CLEARLY MET

Classification: PALUSTRINE EMERGENT WETLAND, PERSISTENT (PEM1)

AR30I272



DATA POINT #4
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 1
1987 MAN UAL

Project/Site: CROSSLEY FARM
Applicant: ENVIRONMENTAL PROTECTION AGENCY
Investigators: J. PEYTON DOUB, PWS

Do Normal Circumstances exist on the site?: Yes No
Is the site significantly disturbed (Atypical Situation)?: Yes No

Is the area a potential Problem Area?: Yes No
(If needed, explain on reverse)

Date:
County:
State:

Community ID
Transect ID:

Plot ID:

7/9/98
BERKS
PENNSYLVANIA

WHF
SPRING No. 179
SYSTEM
4

VEGETATION
Dominant Plant Species

BETULA LENTA
ACER RUBRUM
FRAXINUS PENNSYLVANIA
LINDERA BENZOIN
SAMBUCUS CANADENSIS
POLYGONUM SP.
LEERSIA ORYZOIDES

Stratum Indicator
C
C
SA
SH
SH
H
H

FACU
FAC
FACW
FACW-
FACW-
VAR
OBL

Percent of Dominant Species that are OBL,
(excluding FAC-).

Dominant Plant Species Stratum Indicator
LIRIODENDRON TULIPIFERA C FACU
IMPATIENS CAPENSIS H FACW
ONOCLEA SENSIBILIS H FACW

FACW or FAC
83

Remarks: HYDROPHYTIC VEGETATION

HYDROLOGY
Recorded Data (Described in Remarks):

Stream, Lake, or Tide Gauge
X Aerial Photographs

Other
No Recorded Data Available

Field Observations:
Depth of Surface Water: 0 (in.)
Depth to Free Water in Pit: 0 (in.)
Depth in Saturated Soil: 0 (in.)

Wetland Hydrology Indicators:
Primary Indicators:

Inundated
X Saturated in Upper 1 2 inches

Water Marks
Drift Lines
Sediment Deposits
Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):
Oxidized Root Channels in Upper 1 2 inches
Water-Stained Leaves
Local Soil Survey Data

_X ____ FAC-Neutral Test
Other (Explain in Remarks)

Remarks: APPEARS TO BE SEASONALLY INUNDATED BY UPGRADIENT SPRINGS.

AR30I273



DATA POINT #4
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 2
1987 MANUAL

Soil
Map Unit Name CHESTER CHANNERY SILT LOAM Drainage Class:
(Series and Phase):
Taxonomy (subgroup):

Profile Description:
Depth Horizon Matrix Color
(inches) (Munsell Moist}
0-12+ B 10YR4/3&5/3

Field Observations
Confirmed Mapped Type?

Mottle Colors Mottle
{Munsell Moist) Abundance/Contrast
10YR5/6 2%/DISTINCT

WELL DRAINED

Yes No

Texture Concretions,
Structure, etc,
SANDY CLAY LOAM

Hydric Soil Indicators:
Histosol
Histic Epipedon
Sulfidic Odor
Aquic Moisture Regime
Reducing Conditions
Gleyed or Low-Chroma Colors

Remarks: MARGINAL EVIDENCE OF HYDRIC SOIL

X Concretions
High Organic Content in Surface Layer in Sandy Soi
Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National Hydric Soils List
Other (Explain in Remarks)

(EVIDENCED ONLY BY MANGANESE CONCRETIONS AND A FEW MOTTLES)

WETLAND DETERMINATION
(Circle)

Hydrophytic Vegetation Present? Yes No
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No

(Circle)
Is this Sampling Point Within a Wetland? Yes No

Remarks: VEGETATION AND HYDROLOGY PARAMETERS CLEARLY MET, MARGINAL EVIDENCE OF HYDRIC SOIL.

Classification: PALUSTRINE FORESTED WETLAND, BROADLEAVED DECIDUOUS (PF01)

ftR30l27U



DATA POINT #5
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 1
1987 MANUAL

Project/Site: CROSSLEY FARM
Applicant: ENVIRONMENTAL PROTECTION AGENCY
Investigators: J. PEYTON DOUB, PWS

Do Normal Circumstances exist on the site?: Yes No
Is the site significantly disturbed (Atypical Situation)?: Yes No

Is the area a potential Problem Area?: Yes No
(If needed, explain on reverse)

Date:
County:
State:

Community ID
Transect ID:

Plot ID:

7/9/98
BERKS
PENNSYLVANIA

WHF
SPRING No. 179
SYSTEM
5

VEGETATION
Dominant Plant Species Stratum Indicator

LIRIODENDRON TULIPIFERA C FACU
NYSSA SYLVATICA C FAC
HAMAMELIS VIRGINIANA SA FAC-
LINDERA BENZOIN SH FACW-
HAMAMELIS VIRGINIANA SH FAC-
FRAXINUS PENNSYLVANIA SH FACW
PARTHENOC. QUINQUEFOLIA H FACU
OSMUNDA CINNAMOMEA H FACW

Dominant Plant Species
BETULA LENTA
FRAXINUS PENNSYLVANIA
TOXICODENDRON RADICANS
ARISAEMA TRIPHYLLUM
IMPATIENS CAPENSIS

Stratum Indicator
SA
SA
H
H
H

FACU
FACW
FAC
FACW-
FACW

Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 50

Remarks: EVIDENCE OF HYDROPHYTIC VEGETATION IS MARGINAL. ROUGH TALUS-LIKE SOILS APPEAR TO
HUMMOCKS THAT ACCOMMODATE UPLAND PLANTS, WHILE WETLAND PLANTS (ESPECIALLY CINNAMON
CINNAMOMEA} GROW IN THE INTERSTICES.

PROVIDE MINIATURE
FERN, OSMUNDA

HYDROLOGY
Recorded Data (Described in Remarks):

Stream, Lake, or Tide Gauge
X Aerial Photographs

Other
No Recorded Data Available

Field Observations:
Depth of Surface Water: NONE (in.)
Depth to Free Water in Pit: NO DATA (in.)
Depth in Saturated Soil: NO DATA (in.)

Wetland Hydrology Indicators:
Primary Indicators:

Inundated
Saturated in Upper 1 2 inches
Water Marks
Drift Lines
Sediment Deposits

X Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Oxidized Root Channels in Upper 12 inches
Water-Stained Leaves
Local Soil Survey Data
FAC-Neutral Test
Other (Explain in Remarks)

Remarks: COULD NOT AUGUR SOIL BORING INTO ROCKY TALUS-LIKE SURFACE. APPEARS TO CARRY SEEPAGE AMID THE TALUS-
LIKE ROCKS. EVIDENCE OF WETLAND HYDROLOGY MARGINAL.

AR30I275



DATA POINT #5
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 2
1987 MANUAL

Soil
Map Unit Name CHESTER CHANNERY SILT LOAM Drainage Class: WELL DRAINED
(Series and Phase):
Taxonomy (subgroup): Field Observations Yes No

Confirmed Mapped Type?

Profile Description:
Depth
(inches)
SURFACE

Horizon Matrix Color
(Munsell Moist)

Mottle Colors Mottle Texture Concretions,
(Munsell Moist) Abundance/Contrast Structure, etc.

ROCKY TALUS

Hydric Soil Indicators:
Histosol
Histic Epipedon
Sulf idic Odor
Aquic Moisture Regime
Reducing Conditions
Gleyed or Low-Chroma Colors

Concretions
High Organic Content in Surface Layer in Sandy Soil
Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National Hydric Soils List
Other (Explain in Remarks)

Remarks: SURFACE SOIL LIMITED TO SHALLOW POCKETS OF TOPSOIL AMID COBBLE-SIZED ROCKY TALUS.

WETLAND DETERMINATION
(Circle)

Hydrophytic Vegetation Present? Yes No
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No

(Circle)
Is this Sampling Point Within a Wetland? Yes No

Remarks: REGULATORY STATUS AS A WETLAND IS UNCERTAIN. AREA FUNCTIONS AS A WETLAND DURING PERIODS OF HIGH
SEEPAGE RATE FROM UNDER THE ROCKY TALUS. FOR PURPOSES OF THE REMEDIAL INVESTIGATION, THIS AREA WILL BE
TREATED AS A WETLAND.

Classification: PALUSTHINE FORESTED WETLAND, BROADLEAVED DECIDUOUS (PF01)

flR30!276



DATA POINT #6
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 1
1987 MANUAL

Project/Site: CROSSLEY FARM
Applicant: ENVIRONMENTAL PROTECTION AGENCY
Investigators: J. PEYTON DOUB, PWS

Do Normal Circumstances exist on the site?: Yes No
Is the site significantly disturbed (Atypical Situation)?: Yes No

Is the area a potential Problem Area?: Yes No
(If needed, explain on reverse)

Date:
County:
State:

Community ID
Transect ID:

Plot ID:

7/9/98
BERKS
PENNSYLVANIA

MHF
SPRING No. 1 79
SYSTEM
5

VEGETATION
Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator

FRAXINUS PENNSYLVANIA C
SAMBUCUS CANADENSIS SH
IMPATIENS CAPENSIS H

FACW ARtSAEMA TRIPHYLLUM H FACW-
FACW- BOEMER1A CYLINDRICA H FACW +
FACW VITIS SP. H VAR

Percent of Dominant Species that are OBL,
excluding FAC-).

FACW or FAC
100

Remarks: HYDROPHYTIC VEGETATION IN DITCH. DITCH IS SHADED BY UPLAND TREES GROWING OUTSIDE OF THE DITCH. ONLY
THOSE PLANTS GROWING DIRECTLY IN THE DITCH ARE LISTED ABOVE.

HYDROLOGY
Recorded Data (Described in Remarks):

Stream, Lake, or Tide Gauge
X Aerial Photographs

Other
No Recorded Data Available

Field Observations:
Depth of Surface Water: NONE (in.)
Depth to Free Water in Pit: NONE (in.)
Depth in Saturated Soil: NONE (in.)

Wetland Hydrology Indicators:
Primary Indicators:

Inundated
Saturated in Upper 1 2 inches
Water Marks
Drift Lines
Sediment Deposits
Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):
Oxidized Root Channels in Upper 12 inches
Water-Stained Leaves
Local Soil Survey Data

X FAC-Neutral Test
Other (Explain in Remarks)

Remarks: SCOUR IN DITCH SUGGESTS THAT IT PERIODICALLY CARRIES RUNOFF AND OVERFLOW FROM THE BASS POND.

HR30I277



DATA POINT #6
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 2
1987 MANUAL

Soil
Map Unit Name CHESTER VERY STONY SILT LOAM Drainage Class: WELL DRAINED
(Series and Phase):
Taxonomy (subgroup):

Profile Description:
Depth Horizon Matrix Color
(inches) (Munsell Moist)
SURFACE

Field Observations Yes No
Confirmed Mapped Type?

Mottle Colors Mottle Texture Concretions,
(Munsell Moist) Abundance/Contrast Structure, etc.

COBBLE SURFACE

Hydric Soil Indicators:
Histosol
Histic Epipedon
Sulfidic Odor
Aquic Moisture Regime
Reducing Conditions
Gleyed or Low-Chroma Colors

Concretions
High Organic Content in Surface Layer in Sandy Soil
Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National Hydric Soils List
Other (Explain in Remarks)

Remarks: COBBLY SURFACE COULD NOT BE AUGURED. PLANTS GROW IN SMALL SEDIMENT POCKETS AMID THE COBBLES. THIS
INTERMITTENT STREAM BOTTOM IS ASSUMED TO BE HYDRIC.

WETLAND DETERMINATION
(Circle)

Hydrophytic Vegetation Present? Yes No
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No

(Circle)
Is this Sampling Point Within a Wetland? Yes No

Remarks: APPEARS TO BE AN INTERMITTENT STREAM BED. ALTHOUGH THE EVIDENCE DOES NOT CONCLUSIVELY DEMONSTRATE
WETLAND HYDROLOGY THAT MEETS REGULATORY CRITERIA, THE DITCH WILL BE ASSUMED TO BE A WETLAND FOR PURPOSES
OF REMEDIAL INVESTIGATION.

Classification: RIVERINE INTERMITTENT STREAMBED (R4SB)

AR30I278



DATA POINT #7
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 1
1987 MANUAL

Project/Site: CROSSLEY FARM
Applicant: ENVIRONMENTAL PROTECTION AGENCY
Investigators: J. PEYTON DOUB, PWS

Do Normal Circumstances exist on the site?: Yes No
Is the site significantly disturbed (Atypical Situation)?: Yes No
Is the area a potential Problem Area?: Yes No

(If needed, explain on reverse)

Date:
County:
State:

Community ID
Transect ID:
Plot ID:

7/9/98
BERKS
PENNSYLVANIA

WHF
SPRING No. 101
7

VEGETATION
Dominant Plant Species Stratum

SAMBUCUS CANADENSIS SH
LINDERA BENZOIN SH
IMPATIENS CAPENSIS H
GLYCERIA STRIATA H

Indicator
FACW-
FACW-
FACW
OBL

Dominant Plant Species
ATHYRIUM FELIX-FEMINA
SMILAX ROTUNDIFOLIA
SOLIDAGO SP.
POLYGONUM SP.

Stratum Indicator
H FAC
H FAC
H VAR
H VAR

Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100

Remarks: HYDROPHYTIC VEGETATION. PART OF THIS NARROW AREA IS SHADED BY TREES GROWING ON THE ADJOINING
UPLANDS. THE LISTED VEGETATION INCLUDES ONLY THAT GROWING DIRECTLY tN THE WET AREA.

HYDROLOGY
Recorded Data (Described in Remarks):

Stream, Lake, or Tide Gauge
X Aerial Photographs

Other
No Recorded Data Available

Field Observations:
Depth of Surface Water: 0-1 (in.)
Depth to Free Water in Pit: 0 (in.)
Depth in Saturated Soil: 0 (in.)

Remarks: WETLAND HYDROLOGY PRESENT. AREA IMMEDIATELY

Wetland Hydrology Indicators:
Primary Indicators:

X Inundated
X Saturated in Upper 1 2 inches

Water Marks
Drift Lines

X Sediment Deposits
X Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):
Oxidized Root Channels in Upper 1 2 inches
Water-Stained Leaves
Local Soil Survey Data

X FAC-Neutral Test
Other (Explain in Remarks)

DOWNHILL FROM SEEPAGE AT SPRING No. 101.

AR30I279



DATA POINT #7
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 2
1987 MANUAL

Soil
Map Unit Name CHESTER VERY STONY
(Series and Phase):
Taxonomy (subgroup):

Profile Description:
Depth Horizon Matrix Color
[inches) (Munsell Moist)
0-3 A 10YR4/2

SILT LOAM Drainage Class: WELL DRAINED

Field Observations Yes No
Confirmed Mapped Type?

Mottle Colors Mottle Texture Concretions,
{Munsell Moist) Abundance/Contrast Structure, etc.
10YR 4/6 15%/DISTINCT ORGANIC LOAM

Hydric Soil Indicators:
Histosol
Histic Epipedon

X SuHidic Odor
Aquic Moisture Regime
Reducing Conditions

X Gleyed or Low-Chroma Colors

Remarks: AUGUR REFUSAL AT 3 INCHES. AREA IS
MATTER.

Concretions
High Organic Content in Surface Layer in Sandy Soil
Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National Hydric Soils List
Other {Explain in Remarks)

COBBLY, WITH A VERY SHALLOW ACCUMULATION OF SOIL HIGH IN ORGANIC

WETLAND DETERMINATION
(Circle)

Hydrophytic Vegetation Present? Yes No
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No

(Circle)
Is this Sampling Point Within a Wetland? Yes No

Remarks: ALL THREE PARAMETERS CLEARLY MET.

Classification: PALUSTRINE SCRUB-SHRUB WETLAND, BROAD-LEAVED DECIDUOUS (PSS1)

AR30I280



DATA POINT #8
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 1
1987 MANUAL

Project/Site: CROSSLEY FARM
Applicant: ENVIRONMENTAL PROTECTION AGENCY
Investigators: J. PEYTON DOUB, PWS

Do Normal Circumstances exist on the site?: Yes No
Is the site significantly disturbed (Atypical Situation)?: Yes No
Is the area a potential Problem Area?: Yes No

(If needed, explain on reverse)

Date:
County:
State:

Community ID
Transect ID:
Plot ID:

7/9/98
BERKS
PENNSYLVANIA

WHF
SPRING No. 101
8

VEGETATION
Dominant Plant Species Stratum

FRAXINUS PENNSYLVANIA SH
LINDERA BENZOIN SH
IMPATIENS CAPENSIS H
SYMPLOCARPUS FOETIDUS H

Indicator Dominant Plant Species Stratum Indicator
FACW ATHYRIUM FELIX-FEMINA H FAC
FACW- VITISSP. H VAR
FACW RUMEXCRISPUS H FACU
OBL RUBUS ALLEGHENIENSIS H FACU-

Percent of Dominant Species that are OBL, FACW or FAC
{excluding FAC-). 100

Remarks: HYDROPHYTIC VEGETATION. GLADE-LIKE WETLAND CLEARING SURROUNDED BY UPLAND FOREST.

HYDROLOGY
Recorded Data (Described in Remarks):

Stream, Lake, or Tide Gauge
X Aerial Photographs

Other
No Recorded Data Available

Field Observations:
Depth of Surface Water: 0-2 {in.)
Depth to Free Water in Pit: 0 (in.)
Depth in Saturated Soil: 0 (in.)

Wetland Hydrology Indicators:
Primary Indicators:

X Inundated
X Saturated in Upper 1 2 inches

Water Marks
Drift Lines

X Sediment Deposits
X Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):
Oxidized Root Channels in Upper 1 2 inches
Water-Stained Leaves
Local Soil Survey Data

X FAC-Neutral Test
Other {Explain in Remarks)

Remarks: WETLAND HYDROLOGY PRESENT. AREA APPEARS TO ACCUMULATE FLOW FROM SEEPAGE AT SPRING No. 1 01 .

AR30I28I



DATA POINT #8
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 2
1987 MANUAL

Soil
Map Unit Name CHESTER VERY STONY SILT LOAM Drainage Class: WELL DRAINED
(Series and Phase):
Taxonomy (subgroup): Field Observations Yes No

Confirmed Mapped Type?

Profile Description:
Depth
(inches)
0-3

Horizon Matrix Color
(Munsell Moist)

A 10YR4/1

Mottle Colors Mottle Texture Concretions,
(Munsell Moist) Abundance/Contrast Structure, etc.
10YR 4/6 5%/DISTINCT SANDY CLAY LOAM

Hydric Soil Indicators:
Histosol
Histic Epipedon

X Sulf idic Odor
Aquic Moisture Regime
Reducing Conditions

X Gleyed or Low-Chroma Colors

Remarks: AUGUR REFUSAL AT 3 INCHES. AREA
MATTER.

X Concretions
High Organic Content in Surface Layer in Sandy Soil
Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National Hydric Soils List
Other (Explain in Remarks)

IS COBBLY, WITH A VERY SHALLOW ACCUMULATION OF SOIL HIGH IN ORGANIC

WETLAND DETERMINATION
(Circle)

Hydrophytic Vegetation Present? Yes No
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No

(Circle)
Is this Sampling Point Within a Wetland? Yes No

Remarks: ALL THREE PARAMETERS CLEARLY MET.

Classification: PALUSTRINE SCRUB-SHRUB WETLAND, BROAD-LEAVED DECIDUOUS (PSS1)

AR30I282



DATA POINT #9
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 1
1987 MANUAL

Project/Site: CROSSLEY FARM
Applicant: ENVIRONMENTAL PROTECTION AGENCY
Investigators: J. PEYTON DOUB, PWS

Do Normal Circumstances exist on the site?: Yes No
Is the site significantly disturbed (Atypical Situation)?: Yes No
Is the area a potential Problem Area?: Yes No

(If needed, explain on reverse)

Date:
County:
State:

Community ID
Transect ID:
Plot ID:

7/9/98
BERKS
PENNSYLVANIA

WHF
SPRING No. 101
9

VEGETATION
Dominant Plant Species

ACER PLATANOIDES
LIRIODENDRON TULIPIFERA
ACER PLATANOIDES
FRAXINUS PENNSYLVANIA
LINDERA BENZOIN
IMPATIENS CAPENSIS
SYMPLOCARPUS FOET1DUS

Stratum
C
C
SA
SA
SH
H
H

Indicator
UPL
FACU
UPL
FACW
FACW-
FACW
OBL

Percent of Dominant Species that
(excluding FAC-).

are OBL, FACW or

Other Plant Species Stratum
FRAXINUS PENNSYLVANIA C
LIRIODENDRON TULIPIFERA SA
LINDERA BENZOIN H
OSMUNDA CINNAMOMEA H
ARISAEMA TRIPHYLLUM H
PARTHENOC. QUINQUEFOLIA H
TOXICODENDRON RADICANS H

Indicator
FACW
FACU
FACW-
FACW
FACW-
FACW
FAC

FAC
57

Remarks: HYDROPHYTIC VEGETATION. MOST UPLAND PLANTS APPEAR TO GROW ON SMALL COBBLY HUMMOCKS,
WETLAND PLANTS APPEAR TO GROW IN SMALL INTERSTICES.

WHILE MOST

HYDROLOGY
Recorded Data (Described in Remarks):

Stream, Lake, or Tide Gauge
X Aerial Photographs

Other
No Recorded Data Available

Field Observations:
Depth of Surface Water: NONE (in.)
Depth to Free Water in Pit: NO DATA (in.)
Depth in Saturated Soil: NO DATA (in.)

Wetland Hydrology Indicators:
Primary Indicators:

Inundated
Saturated in Upper 1 2 inches
Water Marks
Drift Lines
Sediment Deposits

X Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Oxidized Root Channels in Upper
Water-Stained Leaves
Local Soil Survey Data

X FAC-Neutral Test
Other (Explain in Remarks)

1 2 inches

Remarks: THIS APPEARS TO BE A RECHARGE AREA WHERE FLOW FROM SPRING No. 101 INFILTRATES BACK DOWN TO THE
GROUNDWATER. AREA CLEARLY FUNCTIONS AS A WETLAND DURING TIMES OF HIGH FLOW FROM THE SPRING, BUT IT IS
UNCERTAIN WHETHER THIS AREA MEETS THE REGULATORY CRITERIA FOR WETLAND HYDROLOGY.

AR30I283



DATA POINT #9
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 2
1987 MANUAL

Soil
Map Unit Name Chester Very Stony Silt Loam Drainage Class: WELL DRAINED
(Series and Phase):
Taxonomy (subgroup):

Profile Description:
Depth Horizon Matrix Color
(inches) (Munsell Moist)
SURFACE

Field Observations Yes No
Confirmed Mapped Type?

Mottle Colors Mottle Texture Concretions,
(Munsell Moist) Abundance/Contrast Structure, etc.

ROCKY TALUS

Hydric Soil Indicators:
Histosol
Histic Epipedon
Sulf idic Odor
Aquic Moisture Regime
Reducing Conditions
Gleyed or Low-Chroma Colors

Remarks: COBBLY SURFACE COULD NOT BE AUGURED

Concretions
High Organic Content in Surface Layer in Sandy Soil
Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National Hydric Soils List
Other (Explain in Remarks)

HYDRIC STATUS OF SOIL IS UNCERTAIN.

WETLAND DETERMINATION
(Circle)

Hydrophytic Vegetation Present? Yes No
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No

(Circle)
Is this Sampling Point Within a Wetland? Yes No

Remarks: REGULATORY STATUS AS A WETLAND IS UNCERTAIN. AREA LIKELY FUNCTIONS AS A WETLAND DURING PERIODS OF
HIGH FLOW FROM UPHILL SEEPAGE. FOR PURPOSES OF THE REMEDIAL INVESTIGATION, THIS AREA WILL BE TREATED AS A
WETLAND.

Classification: PALUSTRINE SCRUB-SHRUB WETLAND, BROAD-LEAVED DECIDUOUS (PSS1)

AR30I28I*



DATA POINT #10
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 1
1987 MANUAL

Project/Site: CROSSLEY FARM
Applicant: ENVIRONMENTAL PROTECTION AGENCY
Investigators: J. PEYTON DOUB, PWS

Do Normal Circumstances exist on the site?: Yes No
Is the site significantly disturbed (Atypical Situation)?: Yes No
Is the area a potential Problem Area?: Yes No

(If needed, explain on reverse)

Date:
County:
State:

Community ID
Transect ID:
Plot ID:

7/9/98
BERKS
PENNSYLVANIA

MHF
SPRING No. 101
10

VEGETATION
Dominant Plant Species

LIRIODENDRON TULIPIFERA
LIRIODENDRON TULIPIFERA
ACER PLATANOIDES
LINDERA BENZOIN
SYMPLOCARPUS FOETIDUS
IMPATIENS CAPENSIS
OSMUNDA CINNAMOMEA

Stratum Indicator
C FACU
C FACU
SA UPL
SH FACW-
H OBL
H FACW
H FACW

Other Plant Species Stratum Indicator
ATHYRIUM FELIX-FEMINA H FAC
BOEMERIA CYLINDRICA H FACW +
CAREX SP. H VAR

Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 57

Remarks: HYDROPHYTIC VEGETATION. MOST UPLAND PLANTS APPEAR TO GROW ON SMALL COBBLY HUMMOCKS, WHILE MOST
WETLAND PLANTS APPEAR TO GROW IN SMALL INTERSTICES.

HYDROLOGY
Recorded Data (Described in Remarks):

Stream, Lake, or Tide Gauge
X Aerial Photographs

Other
No Recorded Data Available

Field Observations:
Depth of Surface Water: NONE (in.)
Depth to Free Water in Pit: NO DATA (in.)
Depth in Saturated Soil: NO DATA (in.)

Wetland Hydrology Indicators:
Primary Indicators:

Inundated
Saturated in Upper 12 inches
Water Marks
Drift Lines
Sediment Deposits

X Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Oxidized Root Channels in Upper 12 inches
Water-Stained Leaves
Local Soil Survey Data

X FAC-Neutral Test
Other (Explain in Remarks)

Remarks: THIS APPEARS TO BE A WEAK SIDE-SEEPAGE THAT FLOWS INTO THE MAIN WETLAND ASSOCIATED WITH SPRING No.
101. WETLAND HYDROLOGY UNCERTAIN. AREA MAY FUNCTION AS A WETLAND DURING TIMES OF HIGH SEEPAGE. IT IS
UNCERTAIN WHETHER THIS AREA MEETS THE REGULATORY CRITERIA FOR WETLAND HYDROLOGY.

AR30I285



DATA POINT #10
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 2
1987 MANUAL

Soil
Map Unit Name Chester Very Stony Silt Loam Drainage Class: WELL DRAINED
(Series and Phase):
Taxonomy (subgroup):

Profile Description:
Depth Horizon Matrix Color
(inches) {Munsell Moist)
SURFACE

Field Observations Yes No
Confirmed Mapped Type?

Mottle Colors Mottle Texture Concretions,
(Munsell Moist) Abundance/Contrast Structure, etc.

ROCKY TALUS

Hydric Soil Indicators:
Histosol
Histic Epipedon
Sulfidic Odor
Aquic Moisture Regime
Reducing Conditions
Gleyed or Low-Chroma Colors

Remarks: COBBLY SURFACE COULD NOT BE AUGURED

Concretions
High Organic Content in Surface Layer in Sandy Soil
Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National Hydric Soils List
Other (Explain in Remarks)

HYDRIC STATUS OF SOIL IS UNCERTAIN.

WETLAND DETERMINATION
(Circle)

HydrophytiC Vegetation Present? Yes No
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No

(Circle)
Is this Sampling Point Within a Wetland? Yes No

Remarks: REGULATORY STATUS AS A WETLAND IS UNCERTAIN. AREA MAY FUNCTION AS A WETLAND DURING PERIODS OF HIGH
FLOW FROM UPHILL SEEPAGE. FOR PURPOSES OF THE REMEDIAL INVESTIGATION, THIS AREA WILL BE TREATED AS A WETLAND.

Classification: PALUSTRINE FORESTED WETLAND, BROAD-LEAVED DECIDUOUS (PF01)
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DATA POINT #11
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 1
1987 MANUAL

Project/Site: CROSSLEY FARM
Applicant: ENVIRONMENTAL PROTECTION AGENCY
Investigators: J. PEYTON DOUB, PWS

Do Normal Circumstances exist on the site?: Yes No
Is the site significantly disturbed (Atypical Situation)?: Yes No
Is the area a potential Problem Area?: Yes No

(If needed, explain on reverse)

Date:
County:
State:

Community ID
Transect ID:
Plot ID:

7/9/98
BERKS
PENNSYLVANIA

MHF
SPRING No. 101
11

VEGETATION
Dominant Plant Species Stratum Indicator

LIRIODENDRON TULIPIFERA C FACU
FRAXINUS AMERICANA C FACU
ACER PLATANOIDES C UPL
LIRIODENDRON TULIPIFERA SA FACU
CASTANEA SP. SA UPL
LINDERA BENZOIN SH FACW-
POLYGONUM SP. H VAR
SYMPLOCARPUS FOETIDUS H OBL
ROSA MULTIFLORA H FACU

Dominant Plant Species Stratum Indicator
PARTHENOC. QUINQUEFOLIA H FACU

Other Plant Species H FACW +
RUBUS PHOENICOLASIUS H UPL

Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 22

Remarks: NO EVIDENCE OF HYDROPHYTIC VEGETATION. THOSE WETLAND PLANTS THAT DO OCCUR (SUCH AS SYMPLOCARPUS
FOZTIDUS) APPEAR TO GROW IN SMALL INTERSTICES AMID THE COBBLES.

HYDROLOGY
Recorded Data (Described in Remarks):

Stream, Lake, or Tide Gauge
X Aerial Photographs

Other
No Recorded Data Available

Field Observations:
Depth of Surface Water: NONE (in.)
Depth to Free Water in Pit: NO DATA (in.)
Depth in Saturated Soil: NO DATA (in.)

Remarks: NO EVIDENCE OF WETLAND HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators:

Inundated
Saturated in Upper 1 2 inches
Water Marks
Drift Lines
Sediment Deposits

X Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Oxidized Root Channels in Upper 1 2 inches
Water-Stained Leaves
Local Soil Survey Data

X FAC-Neutral Test
Other (Explain in Remarks)

AR30I287



DATA POINT #11
CROSSLEY FARM SITE

WETLAND DELINEATION DATA FORM, PAGE 2
1987 MANUAL

Soil
Map Unit Name Chester Very Stony
(Series and Phase):
Taxonomy (subgroup):

Profile Description:
Depth Horizon Matrix Color
(inches) (Munsell Moist)
SURFACE

Silt Loam Drainage Class: WELL DRAINED

Field Observations Yes No
Confirmed Mapped Type?

Mottle Colors Mottle Texture Concretions,
(Munsell Moist) Abundance/Contrast Structure, etc.

ROCKY TALUS

Hydric Soil Indicators:
Histosol
Histic Epipedon
Sulf idic Odor
Aquic Moisture Regime
Reducing Conditions
Gleyed or Low-Chroma Colors

Concretions
High Organic Content in Surface Layer in Sandy Soil
Organic Streaking in Sandy Soils
Listed on Local Hydric Soils List
Listed on National Hydric Soils List
Other (Explain in Remarks)

Remarks: NO EVIDENCE OF HYDRIC SOIL

WETLAND DETERMINATION
(Circle)

Hydrophytic Vegetation Present? Yes No
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No

(Circle)
Is this Sampling Point Within a Wetland? Yes No

Remarks: NOT A WETLAND

Classification: UPLAND (U)
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